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%bB idM mtL ire&.a(#l0 CSt^ decK^ of m^ t&BOSmisi m& mpevim 
i®05 m* Emm zss*itm& of ti» i^perlagat «C xil^rerjr so* 
iQicii, AUsarh msliia 0Glt0ir©ity,j i^S^l i I ea Mfilily 
csratiifuo. t9 Mm fox m.8 l^lpv 
of tJi3 c^paffeiasfe of jjlferar^ ^ *3ffiLoa®3 AUearH mallffl fj&l^ 
?©jESjity, *Ulse^ fl>» mmo^im t&© topio of t?6le W.bU-
mute^ihst GSd £>!• olliPliie iBt to \im& th® fa9li.ltios of %i» 
i^pQi^mnt of il^i'E?^ woioooo m tseli a© of laHoea i^ zaa 
I oa eleo MstJly tiieakfoi ti© yr* i-olsJyua Hasaa -^Qldi, 
^p«3'tE3it of Bofecay, 4U0arhLm8iSia0aitomtty, AUgarli 
isr til© "VfauiGtoie tiffl© wliieU i» ins t^vojft ia dlsoafiSlog tsr* 
icao c^pcots of tia pzogsat H!)^ si4 sjiQQ&Btia^ Torlotio oo» 
iiJ'OQf! of iflfoasatlott aa<2 raooofe Jooraalo oonasstoa ^th tb& 
aibjeot to ooXloot t ^ v0^rQ& aacoildl^ 
I tm rato^ tliGDMta to Mr, Al»i*iiiio©b Mmm^ ail«pai!laiij^  
laaim iis3?tsaitur<jl iiooaa^eli liistlttte* mLm tt^ SSfeotiss 
£B tlio fc^iuties m^lMe (^ Mo iasititato la oosi&oetlcxi 
\^it]i tie fiolieotioG of tl» atilioil^ jjolgtod to t |» prosecfe 
^OI7ki 
I BheUX lie feiling i^ m.f ^txtf it x ^ fiot aoimois* 
iod,3B tlianlEs of ay oolleagiie Mr* lousdf jejaaL Ibr iislp-
ing IBS in tlB piseparation of iadex* 
I iitfsre to exprees my tiimks to MP» Parvez Ataad 
•^ aiadri of ,popular i'ypias lastJit^t© for tj^lng tlijls 
ddssertatioa aocorateiy ae;d aeatly» 
(SH/ySOOifA B^O) 
<* 1*1^  pi!£;^ 0y)cii( Of m%m^ m^m 
mQ m tm,mm 3o-4i 
uQmm&m& id 
* 
" M iuaoiY^ au aiBiio0s&>i.i irwst 
Olbm^teif U,& ISBXCO J^ 
(ml Msmm tmm im^n 
0) trim insex ifsois 
INTRODUCTION 
mtR^ .^? ,^,:^ ,;.ai, 
j^ojsmiioal^ the §i$mfi mimsm i& V9$^ ii^or* 
%mt m de?0ral e^ e^oies are souti^ e &$ £ooi^ ted^ Un" 
flloinie* ijma0 vsrldtids are @jraBa as 03aiataai^ €a.s« 
ilia@ to itd grail aaoso i^ia Ij^oa^ipoa tlie ^ma 
pxmt breaier ( MI^I^I aasia i s i |« aad @a&per« 196B } 
tJ» most jU^orteat speolea tseioagUe to tiila 
oamo axe g* titteroaaa (oosiftQii ^ te lo }^ a.»c»jl.m.fiaa 
fte aCDuaoii pot^o la act oaiir ii P i^£» food Mt 
flilao a eoairoa of ataroii flour daxtriaa a|ne«M?<^  4 ^va* 
ral. aioiioiicaa* a!2ia oJiaraotarlatio ^^ore at tiie jgamt 
i@ tie praaaaoa of m^x arotma ataoa Itaaiiaa i^^ a aaV 
f ie fx^its of eea pleat (S^iaslo^a) astt e&at* 
^Xar tjtufoi^ eat a l l ofter «ez3^ <^ « i t id m» of tte most 
laportmt vej^tii&is orof »t our domttar tlm pXaot is 
ioxe frolt is a9dUaia« e^mmt tm lear* t in finilt lia«-
to Ma2^  mtrltlve telyi@« 1S}0 la^aioi&el Isi^ oztasee of © 
eiB Ple»t is ia.so UQt MQv^h^ {nmmjBseMt t^Wf ) h Oiv 
G^m irsjraf l^0 | B3i^ ltl&»r $ai^ B&sm i9&?, dliaiadar« inxti 
l$i@f m moiy 9oimt?lde of ozieat ipates fmilts & me* 
as ase as&d fo:r mxUm &immm Xiim eypJaXis* i ts ms^ 
Ipe fsoitd aie QardlcrtosiG ii^vom^ ^etUa n eisrlolisd 
tli9 ^m&» fiip@ frtiltd ase l«(&iBliifG« ^ f{i@^ of xaisres 
ie applies 0^  ej^iait vcmids and aeoootidne 9f roots 
a£0 QlflO ii@ed to alletle^e pala* Ajrorf^ da tiea^s I t «» 
i^p^tise^ i^liro^laittey eardiotoaio ma ttaei^ ofliiMif 
la "7ateF m& **Xfls»ii^  oto, (^aeliaDta^ ^ p i n i ^ l9ls)« 
f^UlgruBi em^im tULao ie t©j^ iffi^ ojptaot tmm 
miieixkBl m& ^ tlmx poiat of Yian* xn tMs acHaplsx 
tiexe exe msa^ r aj^oiea m€ as6ttrai|r ooomioe diploid 
tetn^loid & lisxii^ xold fom# Slis speoloe 0eml»j?& of 
£30i:i>0r8 of acopXes &*i0 IJOOO jpussuaXv^  t o tbe tsp^ 
gtiu4iO0 o£ coi^ pXes 0pe beoa l^ooo t l i^uQ&otit t i e 
v^ r id i n or^as^ %& aeteisdliie t4l&it oj^lgiii & eWXtX'^ 
l l i i f i« «i* £iiexui3 is ooooosiioaiU.? ve^y l iz^xteat 
86 loaves of black a l g ^ ahciad Xesve lom %>«ii^  
ii.M& i a msdlolne for tmeiimQsA of vaxlotis dl@ad«* 
0@ & ^ImaQt (otiaMi i07^) vOiactlixe e l ) i t te r elu^o 
altoxoid wes f i r a t X$oXa[ted f roa j^« jalgmm eaforeX 
otisar axkoloias a ^ also obtd&ed tvo& tim d l f f * 
eteat apoies of £• algnim ooiapxeas* ? ^ potinfted 
i^mtB of tMa pxaat ©BQ ^ pXio^ fjaa© to reXiof 
tootliQcii0. *£hQ f jpoits apa oliaM a FOnadQd & Qpp» 
XleS Itt sisia eo£i>Xsia&* 'JL'le dsoootii^a of f m i t a I s wsesA n 
^f 0%Q^& 1@ e r i o ^ soi^c^ of oHuaciS 
eoiasodlao wMoli i s 0btaiao4 fxom i t a X@6VO0 ete» 
mot fXo^er a: &3^oa f m l t a * 7£is pXetits i s ae^a aXdo 
i 0 ponXtieis for &os©6 ^ i i l o e r s . I t s sap i e aX^ 
^ p l i o d to earoitoli oalsies aai iiouada* a* a i s ^ 
atima woo uaod && Q Sroaaia^ for fowX oXoors em 
i t s teorirsr aaa t^ oea asa4 ea e rsaody fo r taroat 
GQiio 6 for 00130 ttooQt tlB ^0© Qt tim gliait i s 
ai@a a jpsinea^  J?D£> s i ^ "^ oxa th® ^m of ftraits I B 
tiks tmt i s zoiiBa^  for €li^ ia9&sil palne & 49T62r 
Xe©9@s ar© assd as iPsaet^X® &a^ also aaifVd es 
jToSder for e^ate* xt 1@ la^o aasd m a xt@med|r fox 
wrlne »oj!a(5 & tiMaary TroafeX e^ la Af rloa* t a la*-
^ a Xt I s ixm^ m Q&e^otossiQf ^puroaisio aoil ast**. 
^XQigect Q £o@dXV3]3li ®ad a r0ia&41ii0 for ^stusiQ C9a<» 
i& & ohroaie laves (HafiiSesssl 1^9) 1%» Jim% i s 
qxao aso4 {^  aa iatuxiial raXaiidiy fcir ditfiooXt d£i<P' 
iXfi Hrfefe foaf t03 tJieolJ©, foje fevoxe^ fojp slsiQ dlo^^  
S06 in oliiXiasea witl^ 0X13001* ^olt^ i% stops vosistXng* 
ii* gXs^dbgJfQliim Ti» l iui t 0Uoo & Xeef paste 
itoh* 2lB l^ii t ie aXeo a49ad QS saioody to$ nxlae 
^om in toi^&es* J^ « l^^idga tlis fmit of t ids pXaiist 
i s G^ oi^  i^tf«@ of stoNSidfai. saposeiiino md iBaQBeaioa* 
S* felisaleaa %% %& & Hah 80aj*oo ot 8t«r&l«. 
dal la&alid BolasD i^fio ^hiob. i s dlitfiiiied t$om I t s 
^» mratteacs l^Ja@ fxiiite of tho pi Ate ore 
isre ikm^ m to^e^ tor ipat^* i t s toota &ee 0a|)@oto« 
rmt 61^ aiQ ©las^ i^ojfad laoooe^ astlispia £i peia i s olisst 
stems flc^^er £^  t r a i t s af© nsdd la liomiae seaBstiagu 
of teoto acoffi&piaiSjed ^ ezufion tlie juoe ot bosry 
ie aeod in eoi^ e tlsroat* tim pXo&t ie 4iit;@tlo ie 
a.e0d to caro dropsjr, o« acaaitliooaiiaa t!to roots of 
tilio plaat have hmn m'iQSlB^m& es aa ofteotive dla-
i^tlo exp3Qtoxsat ead i s u&od la ooagh setlssa aM 
pslo icollet* 'Sim ^oe ot tmirr? l0a@ettia l a sour 
tijroat. tbB IQCZQB ore a^Ssd looeOly to tlu?o^ po* 
la thd Jaoo i s elfoa to bieoU poppor l a rl)oam^l8ttsi* 
^* ^^3.gamQra, terriee es& aiarotio m4 aeetul 
la a d a dloases ttoy sac© also ased la eypMUtlo la te-
Qtloo oliToal matiiiietlem aod ool^nssiaQat of lo7@r 
Idsvea stems md frolto oootolae altolold oolmloot 
^* gorygia t ^ fj^iite ara «iiea ee lo^tobie 
& ors 9 aid to be moC for tlio eatoa^ota^t of speXloo 
6 
^t »a@fOjpJ&ic$Mmg^  hQm:l&& oaaaeS ixio^sa imDC^  
<Ml<i£eii Ci arc 6d.d to |»a poienoa^ to tcml £§ jrel>* 
Mis ^ toslo to @ib9^ 6 tip loi^ee Oi>at@iae «^ozo« 
gGQio m%A ea^trsete of pXmt ay© ©atipfotosoalt 
10 vJom of tjte in^osta&Qo ot tim QXttosmt 
pimt tmiouQi&Q to tMo ^00 of pTOpor^ioo of 
MhHtHS^e^hy of esloatlflo pe^^m of c^as ha?© 
Ijoco in^er to^c« 
Tills aoj^orte^ioa i s aififlea iato %m pairts. 
Faxt miB i s aec!07ipti?o a&4 tMo past i o OiH^od i s 
to olx oJi8p#oi9» choptojf i . i eA^oye tUo oslcjia ^»l 
tasioaos}^ of t^ Olcsusia* Qli^tor X*^  disomosoo m^QCxy^ 
n orpholoi^ mi iJo2$^#£Loe^a of ocaaaoae- in detail 
eiieptoar i*S <ao^e %itli pn^sioi^sy Of ooioma@* Ohe^^ 
tor 1«4 410(^0 coe tlio o^og^otlGe, 6y&&14is@&ioo 
m& mte^ion bzo dioa of ooXaouao* Oliaiptei? 1,5 ota. 
Oioo tlio idesosfii aa4 (llsaaise xoelstaiit of etaammo 
oli^tor 1*0 ^$iL& i»itli t£o otismloal oooetltaeist and 
foa4 fal(40 o£ solaiUQa* 
TiB zefre^roaoeo fa?Qa t ie MbUocpr^ia? gifo tiio 
imnNre of t ie eatt^ io t ^ pasootlisfiiOt t ^ ooo t ^ o o tm. 
fsDia 0(it aide oro ooieriloea oiS gi^ ^eo in fyaX ^ 
tJ30 oa4 of t ie chapter# 
f M.a pm^- mm ^%h a J i .^ of m^ixi&UG^ 
I'a^l t«o 90ii% i^i£» tim main l»iM.ie»iV |^ii|r 
BsA m mt$m^&s^ mmmQ& bm%- Mm iniJuiid* fim 
s©Qosi@iii@llo£ifi foi? mch mv^ i i fm i a tM liH* 
8 
aim ps^^^im of i;il&a.9ai0al m&titGQ^ l ^ ^m l^li^ 
trains iiit9im8ti(3ii tope of r^streota, siving foXX 
d o t t l e alottt t i^ i»ztlol@3* 
AryaBseasata;» fiia asrmgemaat of eateslee I s imder 
tlio oo«»(33£tQ&sl?o eubjoot l^aaioe* 4»^ 7 tliia purpose 
i idt of sibjBct jb&a^ £ig 6^& oompilad m4 i t VSQS awvm 
manJm^^* M e&tiry eojitQlaa* 
{h} um.^ OS mtt&s 
(0) iSlUo of aatlur 
(4) Sm» of p3iloa|,oal6<» 
(0) tfoXooa soEt^ air 
(It) molasi fa pegde 
flio bofe^doca aeaae of pimt n^ft em mA&¥iim&» 
9 
o&Qfector ia goleavuas* la H,yE*3 la's) 
3o7-i0, 
Sd5» CSIMl^ S^t (St) elio* if£e0«0 «£ ^omo deter {^ a&ta of ilB iaoxeaso la liiosiaBe cad 
aooaaiXQtioa of alaar&l ooisip^loa* ^ota 
^0. m^* ^ , a,a| isv j^ &s^0i, •"•"** 
' •" '' • lQdi<ide aisPaQ©3d ^pHabetioc^iy* 
• M M 
BBt9Tefimn 
(g) oii^dra. ?« md m s^t^ r^  &»^, i@iS« B|sg pleat 
ox^tlalaa |s» a@lims@iia.) maim l« %jriQ» 
(S>) Chopra, it«s.» S^^art **4.* aa^ oi^ 3r% !•<?# i96ft 
(^} Kliftlkar, £*K»asid Basil, B*|}« l&&7t laditftfiB&l* 
d e a l iddst;©, Lolit uohm Bacof /iiiaiabsd* 
ead ai^ff^ismtletion of spool as ia tjb© ©eay^ e 
(6). HQcd Kami, E«^« iS'j'S* laOiaa a ^ e r l a asaios* 
Moidkcmi Odd QB*^ BoQ g^^ , 
PART ONE 
11 
Tie GofUB aoXa&om oemtains about ^900 ^po* (wiXXia 
X9d0) ou. t Qt tbBBQ loo &ee taS>eri£efotis nJilXe t!0 xeot 
are aoatiiim^iiosQmm fbs gexti* i s doM^i^ la Bonth &, 
ooatxoX ikasrise but eiiois»© a ?ory wide distriltttiaB rmgia. 
6 froEn tropioaX to toiapardto jroQloa of woxXd & fxooi sea 
X€^t ttpto £400 mtQSB Mc^t« out of 37 %o« reported 
fxom Asia g@ liave bo©a x@portad fafixaX&dlet OXarto (1885) 
dBsorlbo Z7 ^o« ia B9oJ©ra fXora of Btitleli ladle 
(Hiooi90ir Xese ) ^asibapm C ^ ^^ ) a< e^d om aoxo ape. 
to tlULo xist bf ^Qmsihim a a ^ fpooiee from Boabay^ 
s« aeeeooU. Bsxxowiiie Hiesxay ( igX? ) , Blttey ( I92g ) 
has dlTidod t ie gaoie eoXaaosi iato ttso ^pare^e £paora 
eoXama ^ i.yoXaa<;iiBeX« tte xaltox ladXttdinc about ioo 
^po« ^mtc^ati ( 1948 ^ hm ta^mafoxed 6 apeoles to o^mm 
|,3yoiaotl»s, oXoP^ Ixaa 0X80 put tbae© apo» la a ssper* 
s^e sdbaootloa* flm ar^^as sS %o» &m oXapaiflod iato 
two diatiaot a@otioaO| oae omisi&tlag of uaarisod speoiaa 
md otimx mM»lm oonslstiag of apooiee anad «itli epiaaa* 
Timm tm gxoiip are xEsorplaoXoelcaxXy dletlaotii tisa saabers 
of o&e c^ t&p do not ososs \;£it«>li tjB isambars of otlBX 
S»o ttps« TJjBro for® e^ Bjay aatliBB i X949 )# l i t tax ( i980) 
12 
ti9o mj^rodaotlvexy isollitdd oixi oorphctlo^loeXXy 
celly aiefeiaot (si?oa|W grotip oa© «ltii i s ^o» l e d * 
aSea tiB sptmy Mpo« as3 5»33QXoa{seaa» tliotic^ mmy 
vasitid6 of X^tej? do iLOt posBom epimQ^ ^MXe 
gsoiip t^o ^ t h ae^ea apeoloe laoXuide ttm Bpia^®BB 
sfO* Xi^ >^ »alfijcua ocmpXex m^ i»»%\i^xQ&mt 
0 & tim h&jiB of oxD&satelxlty £oX@^lme^p 
3«iacg>eiajm>. £« SaotiiDoaiptia, £• ia^e|szifflaiaa and 
s« ooeoUaas m^ x^ lsg&oa iipo« avSanthooarpom pfo&» 
i2lX4 Traxitiee of a«^Xa^aa Xike iBoema & potmei 
<xdXti?at6d vi33dsti0s iJtfjQXsnoBaa* ^* Xaatiiooaip<ci 
proa VLm ^m%M W^i±^Q niffeji a^cdioaa^ Bib^ aaii.vi( xe5X) 
folXod to set i3i^rl43 bot^oa a^ rnQXaaepoQ & £• la^otto IQ&SB! 
€sid a%ggost0d %h3^ tm apeoios aio iaocKiipatibXe* i^tli* 
io ( A0XX ) sttssaetoa tjjat uoxeauQ QoaaaXeaoe sxa J . 
laogaasi» aro oae & %\& nma ^ o * md tJtio aases are 
s^oapioaoSeeit^Ga* ( l@4a } auggo^ea tiiat a.»{aeom3iAl 
& §• AetaaormM are aXoost aloit lar to a^£i otiB]? 
E3d^l»e^pa aad oi^aaavlirleii ( 19^ ) Bti6^ato4» im t i» 
13 
basis of ealssibli i ty etadlde^ %he^ a^hmiama & 
tUetlsBesoa aa?«» xeidjt&d ape* Oaldlje ( i@?5 } 
e^ceeatod tiiot tiiair i s c^mm relet louoljip b@ «^« 
8» aaogog^gm ^ 5» iBoaflom SQ4 tliQf iadleGded olose 
roie^loaeiJlp tetneea 2 varlotiee* a»Aroy { 1976 ) lias 
studies Bioloj? & Toxonony of scaaaepoa^ reeo&tly* 
soorfel m& rao ( 1078 j flt»iai©a ti® aifinitiea of 
spioaa £SQlmit£t0« 
4)Qimtia i s o large gocop Q£ lBfl>s« elurbe 
6i rarely trses* Th& coii&tia Is eooaofaioetLly wrj 
i^poxtimt as&a^arai @pe<ll©e {^ 8 eotii^efi o£ foosl 
foaaor gi ^ag©. ;ic^ taxi ties ei© {;2D«II l a eardea 
as oraaasatG tM ooaasoa potcta ( j£>*tlebe.r&scu3. ) 
i0 a&& a24iy a pxlijsf^ Kxl tut aico a aoasoa c»t 6 t ^ -
oil fiottstest^pin, B^m]^, o^Toridl aldiscPlo fodder 
epealQly for Ufi^ a «i a Uost of otiet laloor lad«3t3*» 
ie l prodnQta* Fmits of QQQ pleats mm emmimA ae 
a au2203? f0£;etjpaias o i l otc* Jadia, i^a^ee of tola* 
dl£ niati^ ehade ( iSt^siwn ) tx&9e XPOB ^im used 
la laadlolae for t^atisjE^ct of sorofolois dj^eoraslae 
Baily ( 1947 )G3^alQ mm^ imzm (gSS) (iJaaltii 
of India )« 
u 
BOlQoeriao, aJloaidlaa and eoiea>dlne» HFarcay* 
sis & TQsmel Oi* soeox-s tiioee y@lxS s^zolodol ells» 
GlolflOf aolaoine has beea roeoltt©<a iato 6 {jiyoooi^* 
caolds* J|tl:t coetaoQ a cilycoact lioXaaoolos e iso v^id. 
eXy dietrlbutoa coaoe £9@mt^ 7L of jpooft wMch proOaoe 
©oiasei^iioy aoXmi<ilao ttm a«0XycooXii£oXQi3i0 6 03^ toxlis 
to ^maX ^liDQ, iajaotod, Xils3 supooino tig^s posgs>6 
mtifaQB^* p£op0rtlo0 soXcsmQ oXlsoXlo s^ hmo oXo&s 
£0-X3tloa8Mp \Utli 0ti2^oi4Ea o^ogooliio* 
Tim ozlQla ol t^ lB (poas i s m^olao^ spatiors 
ot tlile eoms l30?d boea rsf^erod la tiie SfigiiOa'it Xite» 
roittixe as earx r^ @& l^ ioO il«^* @oiX • MeXoais@aa (BHajaX) 
was i!0£&r 4 as ^earlcosii* 2SDeo&aaXXir { 1959) ma^^^^ 
i t e0 e oativa 0^ Aala aa aaa^ viixs forxaa XJJsa 14BeQ> 
ara oadaola la tiia parts of ladia ^ BU n^a Oraeics mS 
Hcsaaoa ciicl ao& kaow tiiasa apo* j^ < tabaroauja ( potc^o) 
was Im^mx to aarly Moi?oaae ba* ^^aoXoo^oaa ^00 not 
ii0atioaa<3 ia mrapam Xitoraturs bafoso tlia boeialQS 
of iTth^ oeatory* ^•g£^usi ^as imma to ©a£iy OsaaMf 
aad ^ai>s# But oxar^ (aee m^UB£ IBB^ } ea^ Him 
1940 sassaetea tlio Jafiiaa oilQin of UrfaaXcQgeaaa* Vay-
ixw { i95i ) eaaeostea timt laoeaea of ajdataaoa of 
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^&e^ 00 of validities* Xbs om plojut i s aotlird of Hi 
laSo Bitmereeloc* ^©e^dQgiiQ ig&l reiser© to tli© gaot 
fact thafe ©pocieo of eolcsimae isor© ooJLtivdfeod ae 04i 
Qcly m ISooBibuEy la itoiy ^ By iBth oeat* la Ar^la 
(Ohaaare mi mi*©¥ Bii^ ^oso aal Tiaoisl i 1078 ) Jja^ e 
0ttiaie4 ovcaatioa of vaiifl^loa of ;;^ ^OXO&G^Q Ehm 
( 1976 \ lad Gdioa ia4o mm© orlalaof atcasloasoaa* 
E^  also iaaio^toa i t s evoiatlcxi on tijo \>ml8 of 
I ts i^ci© aijBtslbtttlOiiof ttm ciiitl?d6oa variety tlwousin 
out tm xmtl&* E a^a ^ 19% ) hm Oesorlboa ia aotiki. 
i ly tim Biology ^ taztmoay aK^o r^ieia of ooieaoooas* 
fisB (paas io oesatmio^ly vory laporteflt ©9 
ediroT^ opo« eso ootirosa of food foOjSler @aA dmgo 
soj^ irsrlBtioe m^ c^ os»a la gajpdsa as oreasaeatcis* 
dotesral p^o# of ^11 pioduco glyooal^aloluo wMoh 
ylQia oti^oaol «li£aloi<le« 
cytotosjooal&t© io gcaoir^ ead tliofle 4©ailas 
Qltn tto (J3OU0 ® liana la pastlotag? li^o sttidloa 
tiiD 3«aisgaa ooapXeX| f3?oiii Bams&L polat of viol 
As i t will m o:^iaiiiDl Xoittar, tie aostroot i<l@ati« 
ty of tiB mabers of tJbo tE«lltioagL tj^oaoiaiote* 
Altlioiieii oc&Q aspoote of iatorapeftafeioai^ ip of %^ opo» 
of tMo ooopioE hBm tmea etadioa tiy Blioliaaai?! (i04S, 
51 ) isooter m^^ i l»48 ) J Sioaaoa md aas { i964,66) 
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a good deal «tiXI z^aala to £>e <iom to pj^s^ot a 
Ql0m pittam (xS ttm ©?oliAtioa oiisloa oa relciti^ 
530 t»adltioaal ©j^ steo of olassifloatio0 
QJS3 m<^tiy tacDfi oa ©ztomci aoipliQlosy amy pl-
ants aeeonbga c3 a epmiQB ai© foiuia to t>o asaHy 
til© veiiocjtc of tstlisr apo» ®4 not foU fiaftcps 
^eolee* Lljasaaos l>et«iem ttsle spoojyQO wsr© fiiidil-
©Xy GBWitod seaorato j:£iBtloGe<i tfet tM iria^ s tJii^ 
doiiy 1^ 0* m ^ c^mtQ Had arisen by liybxidi&atioii« 
m iGt© tt?oat4o0 vaorJs oa e^^xlwsat^ tasso* 
noiay t)S0ifl qltn %h a iatagtisatloa of Mardoo ^ocss, 
mx9?ill md a£©coS| '£li® eloalflomoo of u^lejnm la 
r©la6 4oa to te^ Eoacray t&am to he retaizod. flio wlaee 
Gad pa»marl£ hm fomtUatod a IkypotHaaio of tiaa o^laia 
of aosD a?o« tliroagti 0iwt3amam dmit>Xi86« l^io sigol* 
fiomooa of paly ploldy la tm oriaia aad 8ola:tioa 
of tli0 *^a« la iioiX £©ooeal^d slab (1936 aad 
11^6 ># 
AU Bloxoaats Qf!& a0i ^ era of tlia aoati^lutloa 
of bloayotaaatloe to taasoaoay A Moiosioal ooaoapt 
of tbQ 6pB iB dovoloplag iBaay blo.^ @y@tomaislats olaici 
17 
ths^ epeoio@ QSQ aata£«a population ^hloh &m e@m^Qw^ 
otio^lyOletlaot m& jsspxocLttotivoly iooigfc#fi from 
le t te r wpeoies ^hiM beiae poteatiolly iat©j?Ii0i?tll6 
moaa thm ©oites. CMAia, 1942 ) { Bsmmm , i©eo» 
fiOB^a/iUETt leSl, i^ TE i960*) Til© pol2fpi0i4ij ST© ae 
Q lul© are da rived f3?aci sol^tivoe ^Itii Ic/ms ohroino-
BO8I0IIOS* {)aoo tixi saspi»0to(i aaooetosrel 6pa* iiS9@ ksoa 
idoatlft©^, tt© u^otiiet lo^ly ©vcaatitaapy caira© &t 
Jiyb£iai6ia2e!tio& l& olmiODSose dcxibilag cm be xepeo^e^ 
la tlis gertoc £i t ^ JbcjTPOtbe&ia om to sab^ooted to @:&» 
poPlQsQtdl vorlfiodtion* 
12© cotmaa potcto dostlcadi to beocaB e ^^1© 
Olol ^oofl«3 to nam i s moli of tUo wiilte aea^e world 
^m f irst dCHssstiiogfe^ ci ia m t i ^ t y by tjjo ladlms 
en tiB Mgii 3l|E>e8 of tie iSiadoo* j t lias boooas e 
aotiroe of ata^xsii d^strlCi syrap» md sevorgi alltaloils 
i^tlioaeh uateosa ia flostli i ^x ioe ontil lotroduoecl 
111320 by Etiros^sn noacsiiBto tlia ttiBh potato vos tim 
aalBfood m %m diet of tite aad vcfrious dried prod* 
aot &SQ a&^Q trosi potato* An onliosa boaefaotor first 
introdooed the jidQh poteto ioto epelo about oios3 of 
tiio 2&th cssatttry, looB boforo I t had Gi?or sooa irolaod 
f?a3 thora It eproed to Z t i ^ , /i«etria, Ctenaeay aoa 
Btitisb^ I aloe* m sortie m Etirppe i t ^ ^ doetlosd to 
k3op Q^jsamv adlve darioc^ t ^ i&«i9fc#6 nmfiik ^m m& 
i t booQQiO 00 liz^ortaat In iroicod ttie* i t s foilar© 
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tloQ of ewer oroiaa©^ Iileii peopjies to e new i m t 
©srosfl til© ocean, fctoe Qffisctiaf» tli© destiny of tlas 
TJ»3» fro^rlois tiss Ga?©Gt of pruesioa t3?a©i©4 potato* 
03 to t»0 tl^oly pXoiitBd la t£i8 aoxk &t the m&m to 
bo i^QjTtestod a& ead act tlie Oaetigstloa of om &m^ 
fife© paBasatiorg wi© ^as atteaptiaet aaifl ^l^o apre* 
ad ooffias to iatrodao© pot alto groslag la F^amo, 
Hari© Aatcdastte cppeaied €(fe a yoyaX beOl waariae 
a i^^ esftli of potato blDos^a la h&s lielr* wm isMie 
fta^ ^ r i a eottlars ®BSQ biMalloe tiss potato to ao-
rbh teorioea ®ithla tte lessfU oeottiry potato eiWiag 
tia^ aaeSed ao eaooarpis^seat * tlolda ead quantity lia* 
VQ tmn eteediXy li!5)»£)mjd to mete ti© potato oae of 
tim ^oi^d'e gioateat Orope# 
jAl^^jua osd I ts iBlQted apQ« are Buio«i ae 
%Xmk ai^Jxt siiadsa or deadly alel^ aii@l@3 ooaetitate 
a ts2coooffllcelly dlfflaait epo* cOE l^ax of vaxy vail* 
abX© fomo vjith sojdd udda di6tributloa# ijom mtj^ 
ore U® maol imz gad BXtto;? i9H liave jaeogaisssd 
ueirerea apooiea l a tiia gxaap »Mie otibors UM B»a* 
tiim ( ^ 6 t } md sltolidooi^ i ^ 9 t^ ara malatalaod tli* 
at t^m i s ixit oaly (»ie Mglaly vazlflS>Xa spo> aasoxyi 
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Tim ^ 1 ^ tolei^ mc© oS aecibere of ^^ai^sma 
coapXsK to differ©at type o? i i # i t ^ aaS tJUeir 
Qbiilty to flcnear wMie s t l i i youoe ead proiiflo 
prodaotloa of s©ci& oooi^ilitite to tjba persist oat 
WQt^^ eafeajPB of ti© epooios of tM0 eroii^» Sfeob-
him ead pa^ aooii; I0f7 oossi&oioa ti^ Eajropem le«> 
s^ioide M^gJgugi to bo caifeivo of t0j]]p©r^ 0 i©S-
ion S3ado?soa ( 1974 ) IndloGtod Bmm doiitrt ^ e ^ 
Tdifis tiie eoatso of osioln of a«aiGSvim« Bjf i t s 3?B» 
lati?oly rai^ o oooi4ri!©aoo la tijo 4©33?iosB oouctMoats 
bo 0ace&8t0a imoslm (xrlola* m (^so so j^o s^tod tiie$ 
3•alOI^ am mef liavo ooac fmo liidaxo Mmt m oToa 
India* tforgoasoa { iSSs | , B&adazl ( 193S ) aad stVi^  
aaiaetiiaa 1949 ooasidej^d ^Srfiiagga as m eUopoXiploi-
d OQ t ^ hmiis of s^ 0i2X0r iQs^ oioia in ti>o fial:>@p0Oiee 
^^ ^ ^ i S S ®^J^ * ^SPua md ^«al6i?uai sep. astoltoesi 
ii^ iu&trdliia '^ami'mn i 10?4 ) ocmoXttded %h^ tjbe 
plssite of a.GiGeaa toads to sjippoit tte oiippsition 
of ©vQiatioi of tl» epe# tiio ifousH ^iopol3?pioid|r 
ti7 tiB mthod S)teO!^ oted b|r foadoa aad Beo l964 
ratter thm ttet mim^ctoa bjr ©tobbias { i960 }, 
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into tiVB sttfec^aore as iiaio<i;o6 boXOSf 
|0) tlygtegjtjio e sacai e-Sfflap ^Itli 14 epeolQe* Holcl 
neaoxy* 
ie furtMr sufc alidad Into flire eectlaae as foxX* 
*• Lycoj>9:csigoa aafl 
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of ioiaam meli m soXatais ssloa^aa BI$i!»X6r 
( 19I? ) raised tlie ml^ e^oas Xjoieatlsee to a so* 
pflfps^ 601U16 Lfoi^itiigis { Mm ) i^a l f HGialjr on 
ti» b80l0 of ^zuite* 
^tut i 198^ atioopted tiae elatgtioE of 
Lyoiaatiios to csetioxio r i ^ l>tit oxteuded i t s Xlxaltfi 
l»7 pXeoiog ms© e£|pli8Ql8 on %lifi 3Lo pertito oaiLyix 
and iaerardxy faoiiis eXXipfiol&il mtimm «iBli oiai(|i» 
pitses tliazi oa aiiaraotots of fmite* flile has roetated 
in ti» traosfei?0£yoo of a Xar^ aml»or of foms froa 
%b0 gooio goXaa»*ja to L^iaimti»^» 
Bti&oX dividod %i!0 (^miB eoxaaim ioto two &fm 
i^l fflPliystoiaomm I SM.8 gzotip i&oxod^ api* wMoli aire 
Sd\roi4 of opioos o 0 tiis vegoteitiTe parto* rm eatlespe 
az<9 s2iort £} tidole* 
i^} X^ ^^ .Q;Q^ Qg^ f^fi'a t 7M,43 mm iaoX i^doA €(p6oi9S aisioa 
wit h etpiiies* laio aatijoi's axe ions aod na r^ijwt 
f i» oootion '^m^m'^mmm, i s funiioj? mbdiviaoa into 
five Sdbsootion* 
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(1) mbegeri 
(3} mxgaaara 
jbas beea h6m& m tbB ttil>exifQroie QGA a COL taljexlf* 
0^a Afita^ of tm epeaiest 
23 
tf^^KLL ,, 
martIi^4ial9^ iiufcil#0 Haft© 1 ^ ^ §$m& teoslir 
Ml iwwiiJiMiiiiaTniiiiii minimi •wiiwiiiiiy «•»' wmtmiBtiiimSSfF turn ' -•wwMiiiMMNMMai' 
tm I C li?& I li^ sl«iai«i sex f#ia !& ©oisiim*- im» 
ilia imm i Bi ) UH itiiiifi4 %m m^m mmm^m 
24 
Qm@&lB in d(a$ti^ of pQiim Bm 0t ^ittetBtit f^lm t» 
aiS £3^ r@Jl l>aA& of )»^4ail« a,mt» m^ mm.tQ 1%1Z sitid. 
iod tJXtaea @t 3^ (31 list of mtk mXlB fsmi jpota^o tattes 
f tm ^'%^Ggmskt of ovale h &^tyQ Bm la ^* Hias* 
laa t?j^ sffetttlo4 fey uoHaa |gl5) i9?i iaQol3yai^ i» lieM 
061100 of estliofs @@o ^tti^oS io ^ im^of i l»^ i^sa 
KaiiTQ (i^i a0l@« flio ooea oo@& of mdi& of sola&aolotio | i 
plsftt «ao sladiod bi' .ilv»olioiiii 1%^%%, fM leaf of j^tsfeo 
mm miX^m £Q$ smspin^j^mtl^ effea^os bjr coiitt (143) 
107@« Bai&iaali (B^ )^ iQn* otoMoi t ^ effoot of &fm* 
%k £0@alG£iox& 00 smrplioaoooeilo an ooX@oa£i@| Bxmajr aoA 
Taaeiag {im) XBf& ©tiiflled faoti^s oootiPoHog s-toioB 
dofoXo^aen t lo potioto Eoio^ m& ^ aged oh (Uo) l@fa 
otttdioS t^sy opfoato of ^otsfeo oiioi aisfi Fe^ oX f^i^) 
X97E gtoiSoS Wlio aiff^roa^i^oo of oaXX mm io ^* 
moxoo^tie 
'WH^WpilMltaWtlipiHii 
25 
Feroaej^  1958 Qsmeslaci i9«9 «> 6&y&9 W@il &ejr* ds 
ifHd 196? pai| dil Sealer (63) |9«9 Jralsy caali 1969 
(S6)« Kitoi umg A^ii^ ml hm& atrndleil tim fl9» 
3Pal biology of «• 3yygt3S2£g# Moi3?iieiosjf of tlie flower^ 
t&@ Uotmlog of fl€»)02V i^sil&oaBe of m%t»m esd i.oa« 
eatrlty of poaea, raoi|*tflty of etiigaa pollliii^loii 
•6Xf & e:ro88, jptroatyl^ hm& been stti4ie4 in OetaU 
la 4iffoa?@iit} vgrlaSfeiee of ©QS i>laBt« ^oeatxy inas* 
l lotm 1979 (4^1 »feaiii«i «lorisa Molosy of s» iagloi^ ,^^ .i 
a& ^»re aes0flb©4 ttoi'si uoipHoiegy floaHae phyelo. 
losy pollJUi^im t»iolcis^ «& pHysioioiy & ooQtrol i»f 
fruit eetiMa la plaat t 
InMoti^ aad tastl»iiooQ]rfy stulied by sally 
SS mm&mf lS9l« TBtida 19&@ e%tt<ll96 inftiiotioa of 
tli6fai*l»ao«ei|>y 1ft St j^j^o^iia tlooiisli pmii&m* 
las etlemaEinllli g t^^ oalf pcOJUm. ^ al mt C3le& 1969 
(56) inaiaQod pm^tmamm^f by seolia&ioi^ ftimlatloii 
2G 
^tmmow hsffi etadlftd l^ sr palsioali 1943 mA ^yiipmv 
tfas mposiiQ^ h^ pal aad @iaeik VH% Bim^B ^hs^iam^ 
imam I0d6* whM^^m lt$f # Molit @^W lite d6irl(#d © 
sliorl 8tQra@0 tdonol^e for tM pollea of «^ S ^ * 
4 &W @cir)0ird Mi^ studied %im fiem^ ooittiw 
£0 of %h^ &ist^mii% tm^^SB ft mnm s^aaoa eii^ pni^ k 
tisetie of Sn ^ftalai.i(*aa» end maiiised &om mmo^mi^ 
do |}ioo3 t^lioelSQd in fltro* MelGBoato (£4) ^977 ««•» 
B eSiX^ to Kbtaiood oaUtto tom^U^ in oitliot oiltu* 
ifoo ot ^« Laoimlat^» S&3m (09) 1971 Gtiltiirod mt* 
£078 of s# td^fta. & otodlod tie Qkmmft la tiie oa* 
2ed OKirf It ofttio of QiimXmj^m m^ w«e otae to 
isxQixm dOToXppmmt of li^ioid pls^t HQ(S93r (39) 19^ 
»Q0 &U!& to do olooal pfopfigiitiofi of i.#€^.^oi?y^ 
t>7 oolttiroo of slioot mj^stome* fioj md Ifofi^  (9d> 
1970 isolettod pi^tQ^l^rt f i«m tie pXeooot^ otU 
**^  ^* ^^^ iNifsPlsfi 4 etadies i t s mtyitioaail 
re^lj^iasot in saXtuxe* 
27 
(0) mmsjmMm^^ 
axfowtii fitojiioa hme besA m,^ m different 
fla^04l t ^ Q^smth 9t Xteflres ana pjs&tospitlie&is by 
ttB iadaotim 9f t^ilsero oa the ejcoli^d slioot by 
tii& e0Ai%im Qf ^moxmiA %& m^t^ma^ Qamimki { 
XWd> sttidiBd tie Q^mHh m& no&mn^^imi of aimnUB 
itt ^t L3?ooi^ s3gid,cft@ as a reaiit of tUs ^$^Qe^im 
dot of pliiiyBpl^ alfi aoid m J^iXwsm & ^tibes £oinaat«> 
io& of pots^o lUisma It fiea ($5) ^8?1 stttdied t&s 
fe^tas^etlod of eeal&oeiioe oad laoxease of sugai? I& 
dry ostter by ^MQS^ioa o£ peseiiilA* soolley (S) 
197Z studied t n ^xe «de root o^oMain & iiploKL 
doJolGfliiQQ la %)m msktml of iate^reX Biim% devaXo^ ** 
cisjst lo a* ,ift^ .ii§y.. Hmrmaiat and iii«ii&x X ?^a st^^^^d 
t!)9 eh8Q6@ of pi»a@ability dti@ to ag l^ixa & iofXiionoa 
of oaloiuiQ in Stt ftibogosgiaB. yaaaai&to and osen (lis) 
Xe7e stttdied tm latoreifelai ia peioati^ Nipe aoti?ity 
of potato ttibst ti^u© ti»£^ed isife& HIA fraotioa of 
diffe^ot if&iimi&& Sadec le7S studied ex^otrisal iom 
SBQmm of ©tea ti^tto of eaamaia QXCG©®*, 
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mm aitu {%&%) 197& sitisiao t ie etfeot oir 
IW3S^ Q fi <l0V€Xo^ sefit of potato tissae BaE3&ieel97l 
etoiSloci tli0 tix^r iositiaitioii in poti^d in xeiation 
to piioto ferlo^ i^  ero^tli fiabetenoeat 
imy mv^s^B hm® @tiiai@s tbi astaboXism of 
in dii!fezi9t$t 0te« of aoaenome* f&0 f€$ mta^aism 
m& m0ts!lGmiiw^m & e^im^Xe^m @tadl&d« ia jpo« 
toto by Bavi&(s isi^ d 8tam|^  (133) 10?Q^ i7a ®a aal« 
aokls (106) l9fS stttOJ^a tl© asatna of aiOmm^f-
h fiQiaoifis fomatioa la poteito tabeirs tticoaali oil 
txeatmaots aipitar^r Xdn stoliod ti» Bioeyutl&sis 
of aosBie acaamim allcQioide* nmksai (1W| l9?& etad» 
loft til© Btssfih o^tttieie in potato tmh&m aodtej? t!» 
offoct of el*toossJbtrm6 fero^, ij© ||ot.liai<^o|i mSi 
oosta (^8) I t ^ Jttiaina tijo eteroU fo«mtioa|t Jtiyw 
Orolysio in tGOid^ o iaio3f08po];o« ^doYios (lao^ l^'fZ 
stttdloa tto offoot of ieopifopmol m tuo activity 
of porfeioaiafc© eta3?oii ©smtiiotego* ioa?itsn (Ue|iS6| 
29 
oa Qtmdtuir^ of steir«ii ia potetfeo* Fameati0jrl^& 
0t«idi©a tiie biosynt^tio j?€6ii way ot Ghloxoapolo i 
nsoy ^osisBSQ hm0 @tudie0 tDs foxsi^ioii ot 
y9ioXoolo4 QoUirity i a ^ftexsat ia@mbejre of ^ m s 
soxmiim* Hooiis^ e^seoif |ii09) m^ HQ^XQ i9d9 sttidiod 
tJSB pxotioso i&liil>ltoira of p9%^o tilths ?©« Mo clopooa «ttS 
ma I3?aalii3. | Bd? ) i$1^ 9 etufiioa tise ^ffoot of ooa t^sio 
a3oe&oa oliEiiaaoi ia ai&dci^ o ooid aod 0il}tH»i:elliA 
activity 4aiiae aro^tii 4 dooesooioo t^ toma&o fsuits* 
JPorffXiae ( Bes } 1076 atacliod tte ijiasLtitifo olieogoo t 
i a &iE)0oioi9 aoi4 ooatoat dusioa fsiULt detoXopaa&t in 
i^iL y^co^ jPsioaEt* l^ acto i^feafl®* ( l is } IfVS etoAioa 
tlio doaatiire^im of 0^0oyi oocooapiQ 4« by laiozosoM* 
1300 i6ol£^d tsm pot^o lutiOFe Qdj?!>x©&&y sud iiaoijU. 
( 184 > l$?a isoie^a p^slo pl308plso3?yiaod isoiaspo 
pauraor a^  B^lis? ( X£a ) 19^ etadj^a o&aaooo la 
oosysio QGtiirity ausioe elmc0>ioa % tateilzi^ioa of 
Btoioa la potatof ^ooMest ( M) 1069 otodioo Xoe* 
ol&a i^oa of aotito mliotaaoo ia pimt orgom of 
^* t ^ ^ M S ekHHaird sgd Daaais { m } Un 
etttdied tim isoMayiao of Upolytio aoyi inyoroloj^ 
30 
asd ©s«?a^ la potato t;uil>©j?s hmz { 9B J 1970 
stafllsa t&© ©IJteot 0f trait oa i^ st 6:ig>re89ioa 
i n ©CSS p l e a t . 
tissue alioas by timQi^ 197Z to aoo t l^ ©ffeot #f 
Da^ 0i* detl^lQat m m^3it^or^ m^e^oll^a* 
H^y woriKjro ag[f^  etaaiei tto pjpo l^ea i^ s i* 
003? di mtritioa md esednta^ica of aiffeseatio&e la 
tUB tlB£ues 0t B£ia4al fxciite a»l potsi^ o a^eate. f^ i^  
tisid & Ee8ii!Fep^ 9^6a att^ies tie 6$f«0t of folia; 
e^ra? of eossa tr^so eieisoat Hiso m ead Boroa oo 
jprctoia ecmteat o^  £a?iaial fniitet sJilta aiiaiU©!? 
( 6e \ imi Btti&%j&& %iB effect of foxier O]^t0^ or 
Qc^onloa B04 aoft asoa oa loaf aaoloMir of briajal* 
Itsmsx ( 8B > i ^ 7 8ta4l08 tiss off oot of COg eavi3f« 
oisaait CG ta© QjsQmh timowim ^ tstsit eetmas of «« 
60 piafltt lielt© ( U7 ) i97S staaios ta© offOot of 
tao aisaitioa of Boj^ a to Em oa tjbo pi^dnotlvit? of 
l^ot^o leo ( i4i ) J^7a sta^o4 tie ii^zoie^loaolilf 
of ^ ead m ioa@ la potsEto ^mtB* t&mx>f& ^9?o 
otiidles tiB 9{iloii4o oaaHaosd & aooossilif&loa in fx* 
aalisr tlsi»i@ of potato tabors* filtcdberXaad m& 
31 
Ime ^m& of nm (»a ^im jrcHiftollQa % quality la 
Bern m^ Bonre^ r { ^^ ) ^^^0 dttjtdise tim np^aii 
toto of slisa^Qsm W po^ a&Q tubers m>m^ ^ aimma 
saet^ oU&m o£ p^mti pXmt ^oe to oa ^£ioiaaey w^ 
iBsmitt ( <^03 I H^ stdOled oa asmoaiosi toxeasaoe & 
i t s toslclt;^ i& ese ]^Bx&»» ms&mm { m | 1971 
stadl0fi tlL3 altrooiea aiitxitiou in o i ^ si^a^* 
S8is4e:r ( m ) Itf £ etiidiea tJsQ iaHaenoe of 
a &ho2^  poslo4 of evftpoxtttlfe eooUmg on tie diotxi« 
imtiosof a 14 ia potato plms^u* 
FaieomaaX ( ^9 ) 1947 etadiaa liaett iaiiicod 
jPe^OSQii0ltiirit|r iii t&ffietOf OHfi^ liilso ( 1B4 ) 1973 
stiiftlefi af^osoAiitSvltir of Bosno aattirai ftos^jsao* 
otai potato fliito]^01s:pXolda« 
otoraiid ati«3tlao |ia«e iieaa aado b|r mo^ r f^ oricQrs 
l a pofe^o toQE o^ md biialQi Ooatico 1971 etaai^d 
tm foaalbUlty of Og lajtuff la etoroa ta©ato ffttlts. 
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aigors & li|itd8 oemte&t ia (i£f#sBi£t fotubo tai l a* 
t ie 3 dtirlue 2*^ ^ms$9 Btrntm ?&t«is2i ( £f0 ^ I>9d9 
iatains ^resliaoi^ ia bjsitt^el I& tcoa&o att;rias etor* 
a^« 
l>e^ a^S@ ^7 tm ^Qt kei^ e la poti^o* auaimc^ a& {V&% 
l^ y m^ mims 1&72 limQ otu^ Uc^  %im Croid to* 
20smm oi §ot^0 X@a?os« Mmmr a&& aooadae^ 19^ 0 
tturaii ^ti&mmmB in X&G£ oalis of aexmayaiae ti 2»Xe^ iixi 
13)0 etfeo^ Q3S ts^ af^ QSHt viitii easier otiasiio^s 
on %tm j/ieia 0^ 0^3 fX^t & potato ligve t^ aiMi ac»id h^ 
oaxfoia i?orls9r& aa^lao ( &$ } l$71 sttiulea tn a $t«> 
oXa & mepoase to pXmt hBmmQ&» iX ftoaa tarleltiee 0* 
om PXsat« B:ri0M0ia al4 P^s t^iao ( $6 | X«0P attidii@4 
%m eUeot of e^3sXXo0im i^ plmt 'mmmse on ega JPX* 
mt Aoweapiagt aasfeioo X9fi st«4i©a tj» jlaXA ittd 
va^meo tn pxont lie»ii(3e@ ^pXloations la aoi» fttrtoUaa 
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i i j j ^ & toffi^a f ff^masi end Tadev i ^9 s^tidted 
%m &tt&Q% of aoaaOB fitaiasaQts, EtU|3JLn« ^otoo-
rito & carton t^ fejre chioiifi©, ^ tli© OQaai&eHlitir 
ta seeds of l}irliijal. to^gto &t*Q* 'B» mXtit(s^i<^ 
of tlffesest m€»yt»o£6 of a^ *^® solaaijm iiae aittraot* 
04 Qfeteafciea of isimy s<tmtis*e, tllUiisa aj4 ols* 
tBiSfe; ( £^ I ( AOT J liaw staOloft %m offoct cxf 
Of qtteUtjr of t o i ^ ^ e * iQriBsjs assS JcaastaU ( *f7i } 
staged tim effect ai tie soil laflifitiixo aad 4iffd£% 
oist X^veX of nitiroo^ii ais^  ^ tSoms^ spaciua aod t jb? 
( i960 ) s^ v^ aied tiB pXmt poi^^ioQ mft tla& of 
tsempXmtMB and ti)c} gao^ t^li ai^ ^eXd o f Brinjal* 
QoroBio aod f &3m&GriM& ( s i ) ( a$79 ^ ^o&|0& 
t2i3 effect of tmdoir grmad sololtoo CQ tl9 Qiemth of 
oader snxjad imiloliss oa t ^ sjcoiJtli of fmHtlas of 
&m Plmt, Qo i^iaio i 80 ) { W9) stuaiod woA&s nbX<h 
thQ &$Xim ita!ior alriigetiem cm b© mm€ for {i^ o l^sie 
pQ^ ofco plai ts . salsiaoUo ( 19IB ) stoaiod %m ©o^ itsg 
qjtalltioc caa pfoanotitdtjr of eeod ana ©gg pioat m 
a Uiactioa of t&o aafetixlty jUi tlie sDeS pleat mG, %tm 
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tedy ( SO M ^9^ ) ^^ 8tadi&4 tlji^ «l£eot of 
iMtnM«wMMMMMMMMMHWi^^ 
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mmmmtii* KIIIMIHWIIIIHII" 
em pif^B Hi^ ia>7k St3* BaU<« ^ t^* 
(E) E??i0im@asmxti:4|S« aaft a^brssnoxlat D« iS^« so-
me lni^sliea^iOfis tie t |!^ of fXow®7@ i& 
tmit @ et uoiiex a^turd oQadltiai& md 
Xi&e(tiai after i»mviMQ ^itemnt mmsl^B 
o^ vssimm pmt& of pietlo* Acta* 4gj»oa* 
£sed« aolf Bioe* je i @09«4Sp 
AgrAo. acai* Mae., 4 , w^- ias . 
(0) famdap a, as^« os tiio bolia^ioar of poixea tiitoe 
md tjbie psroimotloa of csedleae t^te om» 
••«w<i«>«>MMi*<aiMMiii«<»i«wMa>««MiMMMtHMaHin^^ 
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O t^caogy ot Am tulienf@]oai@ spo* of Boiemm 
Has b0®a 6ta«3i©4 by fapiotae w j^Saar, SBliiaa Hm 
mo^ ^^4 BaylW 1954 jB# l9§9» <tlc»?ie ei&a fi^iser 
1961« B9l0©r A90S« I9^p Mittra lum^ H^ v i967, i|a«U^ 
itfidluadTQla X9^ i^ t/^ Q^ i9&99 meaia % ENn 1970, Av« 
dx@tt aatSi FO»dI 197I2* Have alX stalled t is airtoXoey & 
faolUtgt^d our ti^^irfitmaina 03t tUB vasl«&ioa of ohm 
^a>8oiae no* ami eoaoladed th^ la smjorlt^' of fioa 
tiiijerlfisroiiB foxm tM to^lo oii£oaoe&ia& nopis Xa« mt 
BadJuwatt mfi mimv i97& iadio«$od t^ iis $xi6|«tm<^ 
ot bmio QiafoaosomB nt$ Qt. l^ Im s« gUQoeua» Sl» Q!K 
£0fi^ »^ xa»8 0$ eoleoMiss are am^titsl^iveXf fery email in 
idss* Tli^ js^ford tm morpiioxogy of oHxomoeoise iM 4l£r* 
icoxt to etiJidy* s&sjE^mmsm, Ii34<r@oo5ai0efi 3 tyipes 
of ^mmim in tlie eoiaaElsie oolXs of BrMJal ^Ul4a ^^  
l9Sd stuoied tjie blTalmtt of aixispiold B^imm mmk 
fotmd lB0s & m D&iio oo« feiu&eiiioliieia aod BM r^ait 
ISttfti 1969 stiidlod fooiiytiii Gbvoaoscei^  of ttm 41|aoi4 
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file tubdr b««3!li30 aiai»3im faros a pol^loid 
mvi»s 9ith Ma ohmmsmmB ao* m BA^ ^ t 43| 60^  
fio* in BQ|at3ytim la l^ est oto^^o^ja^s wei<@ i»poxt©A 
toaittci» aiiUia i97S lif^  i73jpoiited jpceseaoe of om 
fttrjggoemm ao^ ti$o pairs of eal oiixmioe^^ iai S« 
ofiria of «i ta]^aai» 
l^iotle s t t t ^ s ia 0oi0iyu&0 tmm hmn ^mm hy 
zo^Um 19S& &^ ^mf^^mjes. ^es4 ttmj bms i^ eported 
piiaso^ in 0^ 30 pim%t m& om^iMtQ tQwi^a>i9^%oR of 
BiiQrt oimtmmom & greaaal ti97£iiasil3SSlii«m of mHeim 
am m& lm& QlmommQmB el dipio^ efiiB s te^ m&v$7 
l^H 8^4103 ^ Qisl^ in 3ia»iP3jral 8po* of €caff»im aid 
Ei*W & aao studied 19?0 isttodiod moeiQ ia terejpooU 
fio ibart^ fia© of apima oolacit^ a* aMi a» BalcNll ^979 
fitudiod t|]» Meo3i@ of i t^ie^ioe of ^^dtsoionc f^t & 
of the isiid spo« 3#iatQ^ifo3^iuia B>alttQ»i 1970 
studied mo3i& ia *3,o&i|0ia end la tls© iut^iid of 
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mal0 i^ &ai imL &%%Qi&4 t ^ mo i i ^ lQ&t^^Xit|r m 
tlis .i^Ifloiijr ia tisi seiKia aM..^..a lemseii {@3o.y^ 4S) 
1$ ?D Jii r®f0i:t@.4 dii0iip|i»lifi f?'0iA ailoteil 6&t colalil* 
oia© iaOsiood sitototjps ploiie .in ^» ^Ql.iaig0BL,t as 
»lll>lllll»»«li««ill|i>>>ll«liliiiilM«>lil»i>— • " • • u r n 
X07O ye|>oi^ ©^ prsseaoa ©f t3iei»ale ©f & elljpMi ^tat© 
^iiaiiBia uu i&m&tim^^^ ^^ j^x-ititiiiitir ©f s no* 
©f (^ ea'aetej?© wMi© ata&ii,, ^aapteali and laqa© i©0# li 
slttii®^ 0©a©t.ic ©o©fl©itfsfe ©f ?iri©liQ&.| Ji.-;jfitaMiifey 
©X4ia u a , mtofc isnjrst m t ^ i t ^ Ites © it©stiget©4 
©f feriaM* j^nraal ,^Mi# mt Eaix©© l$n m^i^m^ 
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o fiote OOQ iraflability st^ t^ Oies in turia4al« i^ ^oisaii 
1000 ataSioS vafiatlod i£L Xooel aa^ easDtio iictridty 
of 603 plmt uioali 1974 iavesUgetod encatio Verie^ 
iJLity Bsritotoility aoS sa»«tio ^vooa© ia b r iuM 
siatxa i^9»^} 136& alao mi^ e H«jritability atu^iee 
ia !>7ia|ai» 
J Xalisritaiie^ oH uolooi? ia b^dnjiO. i»^ ett^^ed 
as id i^ s 
and wmlari mnA K&^si i@77 lobetiteaoe ot ooxoar 
^QB also sitodied by Hcaxa l9Sa in c ^ plmt* Qmt 
(i04) i@7s liae otuiSitd oha^ootQr mBOoi^km, in 
pot a 0 i^baaiie (ise) io?l otudio^ io^eJ^itoftee of 
plBStt Hieis^t a&S $l9s$6iliie ti^se in iril4 potato i a 
^t Verjgoeosua.* i^dae"? i07i studied iatoilt©Goo §t 
urn •r.i<iiiiiiii.iiiiiiiiiiiiinifiiiiiii'iiijiiiii.ii 
Bom pmpd£tl0& ia f^  hybxid ajoss ^* tttbemetm ®itli 
'^ ^ QibliQintlttaum mtot eM ^iag^ r35} i@73 zsaAo ^ e * 
iioXo aaalyisie ol eooaoiaio trsOe i s bi?lii|al« i<i^k 
{&7Q) 107^ stoilied B eggreesatioa QQS i'^ooesibiaatisa 
i a bao^ QsmQ ^ r i v e tiv@6 Qt % aa@to eps iiybJ i^da 
eiX t e t t i aad BiuaalU iS7i aeirieed, e ©ifi|>Xe iMtho4 
tone tm soaetio a&aSiee &t ?£fl^ Qty of em pXeot <&bd* 
tax da (£Si) X97g fltudiea o^Ojj^etio aaepeot 0t ti» 
Qe^ontmnt of oliaraQteapB $a -oXseame* G&miaiairi |46) 
X97B oad© eemtiaaX &ta^ L0& in sonot Woet Afjdcaa 
briaJaX oi^ briaJaX Hsrbxld, li^iaaaa md B&anns^  
(£;^ a) X$?d etadiei Q^mm mltitiomiilp ia tt:(ber 
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reported l^ y Jos mloo i^NI aad •^ Icstt GS^ ^dMa 
hf troa tins olca* i»ltli naico ealt of S»4 !>• Hebil© 
QUI a WQ 0^ aW l@?3 fio%io®4 eam^ of eprnteseone 
md Hox^ ateii (^ 7@) @^7^  6taai©d|p),^ ja0flies end male 
©terUity tap© ia|^ « BHISI^©* iitttdJas ia iatavejRL* 
g^al li^Tldl&Gtlcsi la potato umQ beea made by BaiXy 
and mii^ <i@ (&c»^  silsisiiadm i903 IAXJUA)* xnt^ rvcmatQl 
is^jpldlMtioa Id ladia mesm meSm ^m plmt by pol 
i^i26li Jl$?d i2i£»7a 1961 al£tg& aad ^lii^ 1918 {a) ^dtt 
m©lo©oa isltii tte w ixd biiaioi i?ariety» *^* cjsloaei:^  
Yai7* Xnsezum %1B iiybrid c^^a iis^ oisoBoeia leagth of 
bsfi&oises sad 00* of frolte pec plafli« Kattis^d (38 
M J ieso liad eonleff mad© tm prsotioal as© of iiylsPld ii%oanxi 
snots 0 viaouL? iQ tliB iotoif elotia dl^id of &m PI 6^ 
id ^apoa Haddi (UX) X976 tiiod to &3?brid4s© l a fitro 
$1}0 tuibej:iri^id to OdXXoXa^  m^ U potato. fimoahiolB» 
m^ ¥®0alo?cs6 KlX (XoS) X©?^  etttdied tUo la^iltoao® of m 
eoodosiXo @Eid iiloio&ioal ohateoteirs of potato ia inter 
TitJtfiteo^ aa?086os l&traspooifio Vairi^ioo «sd iatit^ ^ 
a^aoiflc &3i1»rldi8stioa iu $, ieoiaHim. 
I> later epoifio l^ybfidisetioG hm beea dmt 
aod tttbar fsroas spo of siiems (aaaayoGtliaJi 1949) 
Kittai 1950, BUedarl l9fX^ u^ooiae Baaaatijoa 
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Jooper 1962 oad LafiUoa i97S) • iM& am i976 aafi 
aaoaaft Sefeheix 1978 m4 1979 hm& oDtaiost ^oi t le 
iiytorid froa tija orosees betigSGa 4 Tarietlos ot 
studied ijaoi^ (a^) i@^ lt@3 tdi^a t^ o Ii3fl»tl4i^ ed egg 
1971 pioottdod QS|>iiiaipl4i4 t»oa iater apeolfio oros9 
'tmm -immumMm 
%h& bs3?i@i?a of ii3fli7lSl£atiQii la tim QSQB6 betwaoa 
ia tiB gratis BoXaciaa to obtQiii$4 potg&o seedUoe 
roststeaso© to viius !» ^^csfiote 1S76 tae^ osmme fe 
potato mi%h iii£^T ooatdiil of dry aia t^oi'* iiml»diim>88 
md Me^  sorltQ (100) 1973 iie^ diliaiploids foap hvm^ 
las iit tiabegoa»a» h^av (17® J 1990 lies imported tlm 
aoiffoo for { i^pplisa potatoes tm& aa lattrspo^flo 
hybrid of a» x>&^3?eiQ ead #^ Mboroma* EryuclUiOfa 
(107) 1973 staaies ttooffootiftty of laoroQelos t ^ 
Mcild Si^potato l>^  oroo&i&is i t vilth dlpl^ oid epo* 
Baiiiaj^ f 0Sd i>^03r{ts(167) 1971;^  stadiod tim breeding 
of potato resistant to tmoi %>&oteria virmsae aad 
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kBsm 19^ St«2diad tlie tfteot of game imtogai^o x@dla«. 
* i ^ OG 03»p pleat©* Avorl>Qoiii ^^s^ aa^ O^WP 1947 
u&eS Qtoisioal imt^cae foirtiie pvo^otloa ot Mit^oa* 
i 7 
Mi I97i st(iai@s ciuta^iil0 0£f rotd 0f U&mmks* iiBoHo 
l i t i^eotloaj. <m6|!@0t& 1 myo & ar ?ap tjcilsii fsuail t& 
t^Q effoQftiTi aitegei:^* Boaasffljiijr a &QI@4 i9?7 ^aaioa 
offeot' of xw ras^ s oa &a@ pXast* isoer (ISS) i@07 iJ3jaii0@i 
larfQk (145) -ml 3L®^7 obtaiaaa €ili^lot4 •*# tafeegoaiffl 
fipei3 sw iisn^istioa of m^m m^tmx {11^^15^} 1963 
etadi^a oob^t ao 1^* xsj^  isra&ic&ioa m stmottire of 
B%m^ sral&0 la po^oto^ uii^d sov {172) 1971 0lHidiea 
jeaHa eacBl^liy of p^eto to i?* raya M^ sseaUeiV (146* 
157) 1970 eta^oS ttm effect of r*lx*7aai^loo» oo tlto 
rs3^ 4@ii@ir of oiiros^eoii abbirstloa ia potato ?@OIEOI*]£ 
{um) 1909 Macod 0^y pealioa & obl^og fBiit sutassl 
la potato tlixoQ@a» israti^ioa* iDssoatest 197S |^o» 
duiood oomstio autstioa of potato t>y i^aas of elootxt^a ^ 
m^t ^ v&sB* ?npme^ a petiroi 1973 l a d a ^ Isotozoeis 
la ^a p l ^ sliiroasa lUttetioiet ifra^Qtioa ^odrteBli 
(6S) 1971 uesa maay dsaalcal oatGaoa© fOBoaefefiSdoa 
brodlae is. egg pleat BUiarti i&^) 197S reported pjEodao* 
tloa of ouLXVed oplae joattrnt ia '^ v Kbasiaaan la daood 
" (Mr mni miiiinii|ii:imcinn.i>i ' -.-••^•^ 
by x«»roSl3tioa lioiorly ^sl p@l{7) 1966 oatataiali 
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Qt OiiaQiSG ia Btamm^* KaJ^  %a^ i ^ ) l9Si iiM 
©maisfi li3?bria fieour ia tm in t&r^miBm, of ©60 
plant EaAii&iaiia iss? H^ stafitefl tim iiyfeyia ti©>Jf 
ot Oise plets ot iii'bi?!^ as Jidjuti-J- of ^jj^ ^ d seed© 
id 
(iiiO) 
eiiQiei3l& j^aate of »^ iHem® mi toaafco vmk^im&t 
as& Kzislme iioi9| imB ofetiO a^ l>x@^ &a s^ &t^ a c^oiiaiila 
aoi oxe 0 B asUo^f jrol«lio&el)lp ais& iml^im &aeli3» 
Qlsm la tHa *i» gj^im eoiaplox* nasafi ^670 sttiaied 
tJ3d df cao t^im &D& %&lxetplf>$AB In ps^^Q to fircm 
^* g,^ a^ >^o^ Jafit ais& a* t^pargipuaiia ^odairi^ii l$9f altum 
died ?^ def&i9& avolttUoa of aalao^dapa. of ao l^ 
mn» ausaeei? (Ill) 1970 staled tjio ailjQ^sy&tiee 
basis of efoiatioa of potato epooies Qmm (i^ol 
i979 etiidlod ©iroiatioa of o^toplaaoio tmttm in 
tettaieioid ooitlfeieA potctooe Qtm 1990 doeieil^a 
ohaolssa of oytopxaasdo faetora dtixliie tlia efoiution 
of QoXtive^ ad potato Omo 1970 e^39o(ii) ^^neral 
sttinrosof tli9 oimititioQ of oatisittifeod potfffco baseapm 
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oyto pXaaiaio maXj^ie* 
o£ poilaatjUm ii^ ti3o4 os. t&stiiXms^im oM esc plmts 
a* jyotlsM md auae^ii (53) it&D a@3a a»4^ as m 
tie pre^opiacQ oaitaset 
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•ii|iHi|ii iiwiwiiw*' '• mfi» imno'*' 
Ittstoaroat* Pcatm oersel© piepJie* feb# I'mM. 
we3?«a# *«©lSy Qoaet* i/'i34ol Veoiiaial .%JP« 3S 
* cliayfiOtrB ia t ^ |ile«6.# Diss* At>st;t» I9#f 
(4) Ba^iic* <i«'r,u« ^9§4» ObniaosQQe mci^er and di@ti?i« 
mtiost of @ oXe&o&i 0fl<iiiXo2^  for@« osid a« 
i*m$&iwm ^ t « i^^ ass* a^y* «;^ o* n»'i^* BZ t 
lJ3t« .^C« i % @&.04* 
^« of mt^» uoiBtim ds X90*>i>9£i* 
Uoo» Aa$©« i^o# i^isia* ualv, o^aQoiacfe* Q@fi©t», 
(B) i^nselt Q*^ * HQSd P^^ii I*"^ * a&a ^iifOiiial, 0«i^ « 1964 
H&iltiljililir 01 com oliaraa^i^s ia QO6 UiQ£* 
(])) a0&oi% i« 2S&3* oooetie stiidi&a m @gg pimt d^a^m^ 
mim mentale of Maotltativo ojsm aotioot 
(IfJ) HEsUb, A,i»» oifi usaay itaot '^# i97S ^ oafiB of sg© 
atea^tts aalo o teml ty ia eoaflot ma P i» t , 
«^ lat^oerifoliiia aur3?#£^ fi» Baa^^ojr^ Ia4ie 
(U) HarSaSi u**' m& Joettl, A,B^ 1&04, /i note on QbPtxmm 
tm msSiBV of eooo plants* Xa^ l@fi ^* Qdac^ t^ 
l4j 40«4f# 
(la) ^aoeM ^ma^, J«K« iS34, BoiyploMy in ^* xaaxoaeeaa 
of t@%3r^ ioid plQflis la msAB Be^&amm 3* Qen. 
(14) jaaoisD JM* 19U nale stio^Uity io ^» a&ioseae^  
pioliiaiacry msm% m a faaotiloasl"type of 
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JUS m^@ 0 t e z i X i t ^ ilS, ©as aH&CM^ F S O O * 41307 0 0 0 * 
l>QQXla0 on t^«ip afUnit ies* Q\xtf» ^ a4f 
47| 409* 
(i$) mm^, JM *2m Fxafea i^ii ^# i96S» Hatero©ls in 
{^^) Bel, g»E* i^ld* G^oQm^tiQo ot *"• ia0Xooi^a# 
cii.@ a^fi(fea £x^%fMQM* cytoJii^ia»: M? L^a«§s, 
(.'^ 6} am^ Omii^ m^ BB)mhg "^ ^ lls?9 Oj^ t^ t^ soxiDiiaaocioal staajr 
Df ' t ^ m plii&^.l$d40 4&xif64 fjpcKa t |» h^j^^ 
littss csajx i^i* 43: 316*517. 
{i^ ^GStm&m^ a:?« 0^@^ ^ t^soa is ia e^ ss pli»^ frospeo^s 
aaa s^Q}i&im in i^ocmast^al p^4aa%io& ot b!^hsi& 
ao&4&« J0O« i^l« ld;7JU?&« 
{i'Z} iMm^ Kfio« 1^« i970« %reU!aia&ar^ oota oa tjaii ictlssii.* 
iismB of AeOltiSiSif© oUeifactoss in tePinloi* 
ucaiiras %a?io# ^« e?} SOB-808* 
{VA^ fiJUaoria, ^« 116 QM *^ l«sQQi0t| I;.* l^m* ?ailatioii 4ii 
c*!** ^004 uolt ie4j 104-06* 
(1.31 t.*aaj GTi IC* B, i9?d Cltoeeostic atti42^s on 4>' 
H^ 3d.<lfi ^t«o&ii ^» fssatoo^ anQ a i t ^« aaoroeoi^^ 
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I I I mi l l i lWI Willi HllnHMlUlMH .lll»><J*B»*«»»WI(IHW»#i|liP>^lilWliipilll|»M.ri)J 'l|-ir*|<ilW|l|l|^|a 
*;Ol;tist£D safrrriJ fi»o in^as eji£i)«fg of tile* 
-:ir-i.-o# omoed fey ius^l BQjsteria -^ iBii-BB sad iasjtoe** 
£*o3.®iia tubri^ettm (Potato), smcli s^ orlrlioi?© l)0oa doca 
l|.ajra fcuffere fissi coeja^ treaty cjl^ ofiO^o • 
am^4 b|r iuaal -MoU ^|{so€ tlu oi?o|30» 4.'IMJG«-A 
isJce-tioa iu ao-^tiy caroled thsmc^i m-^a «3¥oi?^ 
araji®04 ixi E<.u .^.*ios fey *4!jisoa^!ilr; .eoifiala siid 
KiliE Is^injdl eo0^a0 la t»a to t.ljxm; w*ri:a# iAt£» 
B'js^e>£^ spv'. Of riivtpgi|ii^ e®i0©4 'ictcr aoatoa. pclsoluss 
oc Qtom'' end fraiii*&i, fteee oir^ CiCdsiiA Qm b© ^©©lixoy^ i 
t>3r a£®(| of faSi^aiSe 11 b.) CGIIDIMS^ : or tl3O2OSi0li d&t^ 
as^ taoiAB *alxlux"0 £QXts&m eoctroi tl0 fiinpscs* lioot 
48 
ViruD (LicLOCB^ htti t^lco h0sa •cpoitsd to 
iaf0ct tLo briGjfX oroo car tM.& tjriojnl ra0£:ls 
160 J* iJovj Dilu nios-Qio not tine of i i a ^ a^ll?/*** GBd 
vea aaa f^^vjr fBiits» 'i'te o t ^ i ' vi*uc <iicOd2 i s ooiJCiofi, 
l:^ ' UttlB 10of trimt' sad i s C-JTQ xro/ivnt I s aarxriJE 
nci vrAnf ftJSKiJoo cs^p tjfej io^l uisss ia ro^co t a f t 
Of V3r'j wniral Ic'^v^s R2S3 jfCDjd l2 «-iii of iof:?as auoli 
Plrat cio not- ijy'a' ia froi'f. • v& dicoaioc 3p„octi aox© 
3^^liMllf vitEa •..'i»^ .tiiQir i^ cl?;', .-pi'djifiac of pleat rdtli 
i^ i^ T m^ xij;. au.fc cDatrol t i» dioacsc to i^ ono oEteat. 
•x.te rac'tc of t>rin^'-4 cad UQnnso hy vcot Lnot ooaritovSs 
t,^! pl-Ttt: nx-.-s aot IviXIcd t!B-- tio i:ot be-.i' fiuitc-
th0 ."Uinis .:ita life* . i/i th:;li£So Uiciiiualte r^u Qm^on 
tstrr€iilo:lf'r i.:i'oi."3 plm^:iaa end uawics i^ top t t e 
inft)cti-.;a i^^ .DDti rmi'^E lor.-^ d^G RP^ cttfiotofl by aeB^ 
inssott^ ir4 bricjaj.* Tjiicom opo» Lcucicodoo. oi^o* 
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pont of cliDot ijid Dsuiiii^. xlu^a i.Atici^ boio in to 
DlXi.'jt'!? of Ijiia^Jra 1 .:*-.2oiior ,:.ibj.oaue oli^;:caai 
a© OiiYiotive i'^nf v.fj3tl»i' m^ uzy a.-. • ^.jyvrjics Of 
•S5& oxt),.. t t e ^acii tlio iQ-ai' :."Jtt>i: niasi t'm cWoGtoa ^Inst 
x\3aai£t i^::iG!i0^ arny .-Mao nlso ©itoots bi*la5c2l 
0 vAfiii^ , t i p di-nia o^  tlte ioct ot cacci d^d v^ i:!!© pgtoi©c 
^ie pincti' npi^era QO L \*M.t^ xja-fier eaitcin batt la 
oiap aa.oi£;^ :c. tiio cocp nod iOQl' 'whioJa to^cMiDi.', ri|tii 
t,JD balc!^ vicciio illjD i^.cai'eQi e oi* tile ia t^ctc civo^ 
Dttieo to la.-k. i.'ji' a i^? ;^a lirtvo ooatrXoa i t briajcl 
bootic. ..%iiGc:iJan vinatioct omiactiR. IT tao lo'-^mz 
or tiio pj.',at^ tit. efiuiiw ora t^joaadteli i?r:il lotS witli 
.1 cmajbCi' ol' l>Xf!oi; ijt>%* 'i'lPy J5/u?:;3d oo£Ui'iu.u'ORi<te 
111 SI'* o-i^-inc '-.it a tiXK^  li^t* 
oi? UrinjU ii vo been ir,,!atioa ilrcc. t i 3 t o t i r 3 , wcsae 
of th'ja £..xowU fco bo a>i© a e i s ^ a c th'ja rustljox' t o 
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Imve i3®oa trying to m&nm ^imm% ead ismot reels* 
tmm traiiot^ of id oat« timi^^ liave ^ t u ^ d i&BQist 
ve&k&tmm of T7llt Oieottso of ealt^ mtm goalee* 
& 4 
Beaoi'M laili Baai ^ioi^) fwia'To^  (i967) Aa^ aoe*. 
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idcsii (i990), aiaeJti OQiaa mx%h m& UiicKidry tl©7SJ 
39 
Elie^i {Ji9?^} ^QQ&andh^ ya^rmjna onoUiaJi {X97B} 
|S7) 
Oipfca i i©7i> laiislor^Qi'feiiy cyi isi©t*dry (l074f »*«iBitdii 
(19745 v^ua^ e»a cliQi4iir;7 |l9?*) Kijai?5.A, (1074) 
KPif^^RjIi, TncaQa BQl. B*sSf5a {i©7S) Cakeri^arfe^ aid 
Cl'.marjf 1975 »mj?e© god jOiifaKl (3197SJ, ao&ah, Staeier 
sad isebb aad raintis (lS7D}, Mtsea Majvyaditair aad faiSas 
(1976), FbssSSer, aopte imd Blfti ^iai^ (197?) aad 
7 
0<J 
mndraj o# aai »5omf T^) i96B^ *iiud aivaeaa C^ M} 
oad Ooade-ir {ii» Bslifctel) i959, Sas teai (Sj) i t U 
70 73 ^ 
teasji i086, oeye© 1977 «iad yiiaQitsir^  BQ 1977 are mm 
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m^&^ Qt M,mm&& m3&.^.&i msi^tmrn ot W$^^ and 
a 11I.04 mlXU %o# fSoy liaiffo ^t.#tl thd^ wlia ^0* fali^ 
£* a l t e r a * i?* ^stt^i* Ukstmm m- :f ,ayl.&»-
pm% tm% i^itii (i9*7l^  Piteiis&f i a a^-e ott ts^tn l.is«* 
oi?46©4 fey ei>|ia%|,0|.G 3 g ^ i S ^ » ^^e^ aai: i-i©^ l#7§ «Elm4^i< 
B ^@jrii aM B^^ l@33 foiled t Us ^ITooiiiity 
of iiis@6^@i^s agaiiyst t ^ slifiit eayi £siidi& ^li^]? m,^m 
tm mit^cfii' jpetefeifm i^ria^© S^a>«ia.»l#s (Ao&foayeins) 
dlQeessa© ia wild ©po* 53^*8* as^<ji^®t Bitli Mgli: mmtml 
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l i t t l e laet atso^® m i^eepircilois. m& aaapiE^ie 
^Mmt-TuM m.tf&vt!a% vari^is© of ©ng Blanlj vei t le l -
<MMiaHM#iWMM 
Bueaeptildlit^* t!:B sJieat aisil t rai t homv laciaoie® 
OsTteaaoilfc M t>«-ir4£a mt ml^:m^ «11<1 sge» lifee 
*^» Bifci^ i^^ ltQilaja* t!®'3£!i$ ffX:fl soma 3i®7? als© stit* 
3^?jm&i^ .t4c4i i>a©t i-ssistas&s gese Bemi ®ix$l epa* £# 
w w w * I wiwii#>ai iMei»M' >ii|iiw*.<iiim«wiw« ^ 
H^ tOi^ci, nelioilii 61^ *^ «l3i lt?0 stit4ie4 tit© ustag 
(ill 
Mtbi.^  <»4<ir«i1ftiilft^' [•I rail' m?fTWi''ii|i>i')iiHWII| .«?» -w » « 
©pc.of s^ XaiiAsa &0 if«.iin&s !*• !iacioneiA(^ S44XlS9B) 
stttfliea t ii© i^alijfcciios o£ ifixd 4*01 aaam 0iia»s to 
tefcgaayelMB yi2?ti8e» Ssm^ ^^ m .«d rose Cii7E) txfy to 
53 
£• S i l S S i ^ ^ mi t l - t t '^ t utmlBtlmB of^tiaJfiiL &im 
u 
^* 3m^im^^m. i^-^^^& a^«# ^ttiisa tiia®« a t i ^ et®©* 
I i f I 
IdQ tap apsalo Oli^^© o^ f ^t ip^^iiap. f^mt IffS 
iKijp>st©a % fe^ d » K ^ i M a ia %i3©: test 0f wi l f at I®? 
tt^^mm mmi^Q ^ %m^(^ ®c^$©4 t ims e®*.®© s®tdf@ 
•i, jiiiHiaiiiawtwwBwi'waul 11 m» .«i«> • •m/mttmSmmiimBm 
of %te snol n ^ » ^ 0 i # .c@3kOioilat ia@fl^ B|Lt.ji la t m 
54 
ii»sfj«*0si.®etc^ eiivepy isislifc #lsa4e egtaijiia elaai^. fca.liaia» 
4M» III|IIH|IIH»I1IWII«II»*»MII«HH * 
©^96 ®Mo& arelfee a^ii «a*^ 9f ieee of yiejlt feotli 
iafieM mA&tomm* **»» 6l6oae@is aay I)© oaiaeS t:^ 
Hoet i£|>ose-fcSilts ftiosal dif?s©es of potato i s jLate. lai*-
^*^ ^ fTilV.ijjt5lri.iinp w g i r - v i f i " - ^ " *"" •" ' • • — ' • • " " " — - " — - — * » • - ' • • ' — * " l i ' 
TIlis (iieoa..'0i? oai.${?a.# i^as i^ -poi»aaa© of ©sail l>.isw 
eopt cc iefsf le-t aire cosi^  tm ms^ji^QXa m& tl© fteaiooo 
T'i^l^ls • ls.iimmm i a s l ^ ima ^r-eji '^^ sfeos? sos^a , parofii-
sed gpoi^ecgial masuss la tlis §ofSfm 9t t i M t i ^ oottm ©«>• 
^lli a^paaj" rJt'Otiaa xoaixm tma uot^i? SiAcr©?© of l^ se^* 
.Airiiia iBaiae tss spores «so «^ a*45d <ioea to a&ll aM iafoot 
%m •<i«ifc©i'£i '^ iiiai^ i o.ig>r» Siij^ i® saJ.•|^ io ti^ jit c*a t to t*fe«3^ 
x>jkdhKi^sim& liosisia le-^ ^a.tt 196-& 4;-li?3l,I.^ P6 m^ Bislw 
i^ Q«'mdi.li iiics a*«isaa ^ii:*| «w*;a :ad¥s» a*,^ fcasiVi3Xy &t^<&isu%fm 
^ti^^' ^iX-^xii^ d4&a4ji.e# u^ |.at-eta« , .-i'l-ajifi ot ll» air% mitt 
o^ vi* *'i»£i4iia|di». i i i ^ cii&t:"ifej8€ csxtcla cocpsuosi I l t o bjfts^aa 
^ I p e to soiitroi t ^ diai/S-v n^ i^sf 2,is.j©ott a^oiEto&t varalt|@£ 
i'lis #£yei5' Mia at oi' j^tt^-o io oonoe fey ait««^ 
0153P, 'AiE5 uic^as mrmeucB osi tki leaios Se. tlis tmms 
sccai b^ o^ m oi>:oai.ai- and ir-eisoiat- sjjj^s tliat cj^ &xf 
«ta6 'fisitti© io «^3tipsrl&las t o Xw^ ^&% ©fgt of iet#-
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lUor BpQto fcliat oro dry a^a rifctly laooqpmdfilea tp 
to tJte 192^* wfc a^ot of iete bileU eevai-aiepot eool-
eoo© dpast|©r aa4 cover o ©eewor j^cit of loof lot tiae 
<|i00as fii'ot e*f35t }mm^ 10di t t ea 03SJ0114 opapoy 
Xont t fc3ii ultlLL-^teiy i^eoult to ptonataie* UaotJi of 
fise s uiaak botfca^ cnmal sic® of ^ocraaoe of iSlcoee* 
I'te iccii' taotoii 4t6?»Q03 9 of potato ic oaisofi 
hj 0eroo%oi'rs c:.at?f!3rr in t^ 0OOI caiia iKtald J&uliBr 
iilJJs tJi^a diE(> 5 else i^rsii appear oa ia^^^ Iraf 
m^ aiaaossliJaly proaxosaeg to t to a^-* l4.c^ £^»4 fl^ 
Q09t lias uo 43fiEl59 OUL« Ilao cau id^:xpi^Qm va?y la 
l a iao3t of ? QxitlQB H&si a*e^a to yolIo??isli 
crem spot eppoiii' aaftjft. tippsr esuifecij 5f l-'iof* tijea 
ietids tjs© fcpot bo0Oii5 pix'pie oa l^w Ti^f^t^r^ eafaoo of 
lo^ii' Qic.jii.£;iif» (iiocn loi^ioa e^ poej? aori.'06|>Qa<3.iacito 
Ificti^nc oa tii0 avar tte>.y bocoao xlfilit violaat tiK»a 
booa2!B GS?oi£iiirDiiet* '-t'Ms aieecisf acujos pxsastuai 
{Ni*:ta of pif^ av 
56 
1% i© ji6rlte»ilsja« e»?oi' i s eaiaiy ©oil aaa cpjsics, 
aiaeiioa pit)df,ige QXmm^& p^s:^ %'Meli o^sllsr di©B» tim& 
tMs 4ii>8;j^ t3ll> tj-?tii tabnr fe»m pfl4 ss»il. lJom« 
t,la0' |iatlit:^3^ 3.y a*.^ e6at in s^la cad iisJect ftte ttife#«&»' 
la i t i o l j saaiisc biae!; i^ate S|>9ar asoanA ta» lesAic©* 
IX^ ss4 02r©.a» iLfitsx tl*3 hla^^k. f^^olmd W.eoa© too* ^ 4 i«iS» 
tafia r bealatJ tosDft » ftts 6Xmm le very seta^ 4ia£iaa 
tot 8©.,2«%»* .AJI©rutins t-a^ ©? ^1^ imm.m4, by J®i££^i^* 
Ijj t ai<^ ftr^lis ef faagSiEi of stem i?oot ea4 ©liSE^ oytMiag 
S0ll set 0.W6M Ijy'feMcl? tfgiwB Qt iaiamB tutbeiriil 
i W t u ^ y Ots;.mfl* fsottiuG* FQll33?iQ 136^. i/O&t l9«ll ai%t* 
0ti.ii iMw, Igvo* Asa^iiiii aad 4i»ai A070, as® md iJaes 
Gis^ t at i0SG* i^tit acA »^^a- Aoes, fititt fUiisii Maia* 
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SMrosflaoliQi? me^itoe ^^h ies^, ^aii etal 297C5 ^att 
s^&Bora^  l©70 vatt daa xUB&tei-Qatli i960* ^^JteSt^ r ec^ 
OfeCftG i©7i i>ea6tt*3f i9S0> Bitter Blsliy ana ussudsva 1067 
ejsia OQlmi 1976 ar© ©osa of t l » i^oit jmt i^risars c?!u> 
hm& sorted oa fttusca di.iE©c£©s of ^ tUborgsttg .^ 
Ijsorjc rot tette fcectoaiai aicGes of rtjtato 
p^lfcii^ GCd iiicss* -Iscas p-'o^acs Q tcxtc sifeetascso i a 
p2iaiit vililfcli CGaoea i t s dojtii tl:g UaotorliO i t cceifia d 
to vm<i<xlp\r boaSio© of soot ©toi© oa aa^ i;tQa i^litoh ttl-
cimctei:/ tmjri bs^ os'ii yiioo ^xf-eticd parfc cio cut tliB ttm* 
tC'^iela©^- Gar,s oiit a^ j i '^iiita r2iM7 flu-l^ brosjo. circaUajf 
asdiSila xn v^. sMi tiss 'iiitiij; li-di^ rcl Sins in Jffloia tie 
ijcXl, ^ i^ruTeat Hied .U.*uoticc j^ ,£;o2or firsacP ot 
eoil toaDUJia Lo liXLUi-t.* •^^oL^^lj rlllcC i l cgrc^ of poligfeo 
Iccoii^d fcy vo:;^^ bt>cxfc.4.wi.i vcpecord .-jugi. . oft rctJ of 
" ^ ^ »iiiiii •< • •mi Ti iw ^MwaHHOMiaaMaMiifiHMWr 
potato i s catici^ fi bjr orvial<i cg^tgy.tir^. Tfcs offcfitiefi plac 
tiifts^ gitJec or -joXim tE.(S fc'O.tn v i i t s aid <lle. Tl© 
hsjittas ie<>oi.i5o l)iaa* iii coiotirs c'fe ici?cl of :ioil» '^tB 
coi-tiai tiotu© oi" 55a4»al ota^ Ics.-oao VSack ':2id atel?olIea» 
T ^ gtoba?£j aro sttasli all Jta^cK of doTeXopcKmt. l a 
58 
TOstsltifi-S ia is^sU imB» Qommi soabi,B 0m.m t>f 
#51 til]© airvaos of tab-ft^  CRtetifes appoaiiis-. ft* 
Bt»l&e« ifatii i®i3 iiisjsassassay f ©A) is©-^ * ki^ga &\mmf 
41 ^tfi dJloyop£k|aX i s l&m in ©eiiB «© aa of lemr i^eiU* 
tiiie 4a ulB fomafeioB ot m^l0 pat torn* fte ifiiueoe 
S.0 aostjij tjraii£aaif.t50€ 1;^  ^M.^* I t ie oai^d fey ^W5j?elt^ 
roiiaufss, into .T^ 0ifi*5l, SJJE^IB O€:XiQ0£©l-en3 a^ssio i«JQf 
tm<m^^im^& or 'pmt^l& top jro.ia» 
59 
i i6l) iiC'*?^ ) hf'iiii cr^-dic t t e Icg;li0{^£cclty of -^ MgoofeglOQl.e 
^laypicovc erifi ;;oshiaa (iet) (Xt79) etadloatli© inhoiw 
AXO'^ iaf • juKi^ iitrsG a^ an*"' dQfr,kDCl(iOSj (l9''?i)stupid 
ifXjLtfiuaio ticuarboz;' ci.itivi"Sj nl' .iflsnts? .'in^octefl ^ I th 
fratntD rims* i^elioies rmi :r.ltli (i:;'!) I'tadSca ttB 
C>f tJCil pStttOt^:^ t o ;;Ctt.fcO 3?0^ £^3 y*2 ia miJ?"!0» ClpPX 
(i^Vl^ Mvd dlci. 'ciic t-'cllcltreatncut of roc* ?xnot iTn^ afw 
toms DC .o t r to . Gcepcrd oGd Cayiilc n'^ ,^Y( J?6l) {l<:7p) 
staioa tije rciji;;tat.t of A'lrr^im tnrjoios md hitxrlt vliuo 
If jsse iaiO}(A9'?i) Gvolatoa a atli^ M niseiato oetimote loeo 
tiiKl 34oxd oi ;,otcto asaioro safl riciclisrde (l83,ie$) (1970} 
60 
@tiiM@S tins fim@ stiraiaii s. a oaosiog. dia^t^e m^ 
piafcato m^'mta:%^ ( i f f jf {IWi) aaA© ©aastisal etadl©^ h 
III f ^ ^ o m f o g l 0 l ^ ta s oafi y fiiuee©, 133 bo^ 
( l 9 ^ ) stmSSiia 0ft0st of t«B^8yata,?0 m ttm ^^^m^* 
i2©at ioeal leo^oae ta p»i^ et*J fe^e to l i t i i s ^-Eae Sam 
of p3!fef«t© iris«-tt0®3 ©f cmsQi psii.«x&io ^ # fitae© ( i t fo ) 
atti4i©€ taj0 ^^U©Glii»a ct ijot-ato i»^axo ti i^j? t ime* 
i»»ISj3B0s0r { l i f I I I fT l ) irt'.i^iioa %^ effsdt of a i f t 
t ^ of potato i"lJ4'topmiica?a intent,ii«e, (8) l^ gteoifte 
61 
l>jp©e©afiffl of s i t ia iarod^l eafcotoaoes la potato j^onte* 
Variotles ^attela sac ra&e ( 283 H i©^0 J litafii©a tm 
soot l^ mit ^omato^s »alMr ( 274 ) 1©49 h&^ studlod diat* 
©aea roalst^ic^ la fstats; fct> ?iiQ2©xis ?83tsa# 
62 
mlmmx e^aJ©^ %o teiaj^ llt t i© Jysaif t ime* 
(a) -mmBTimf n^ m^ BIPS, »#ii* issi*itr^i^iifcloa or ia®0» 
(i) !!0r^Oi u»s* ai4 fch&ii,, HVi* ^& s^ m^ %sm&3!^sim Qt 
b^kkifkl mmS'^Q vivm in. mm w&s$jQ%iB& of bjfia* 
gt i i t ^ t * loR^ 410^003 sa i?e%iifeiiioG m^ ©as* 
01 t*a^ »a;i.«i, H.«* aria. tj«acsi«( t^M* i^^ V^ etitiiee isn m&i&%m 
mm i a soc^ of tm fe3*.ia,lR3. ve^iati^e to fe!i3 
«-««mlB««l.ta |»i »ii »'iiimil',3«l»ii—b#M>l> •»-«IWBal»«WI»il«"»M««l«*r.'v<W»» 
63 
0.0* of alkaloids aa4 oezl>oh3^ 7€(lda« Si is i^ evj^  Iqiio* 
stsnt beoattse tije flQi£^0 bex^islag %o %% QS& oKeA as 
eitjter st^Xd Olet or as Tog t^ei^ le %teoiiafe-*»i»*.»l»or 
«i8 soturoQS of i^4ioia0 Brial^ Is ttso4 as feastal»Xe thp 
roic^ oitt tm tiOKXS i f oodQiaei 9Xf@^ ^^QT^ €»A^ oar* 
tol2j4r«il0a« i * ^ frotein Q«^ fate 0»&^  laiiiorexo matter 
rs Xiiso ooxoiu% pliospliQPotts ato* i t aXao ooataioa v i * 
tmitm par loo an* of adil>Xe frtiita as foXXcms 9it« 
A» iSi x^M tndsai^ 0*04 iaa« Hi^aflaviA 0*XX lassup Hi* 
ootinio aoid 0tf0 i!i^,« fitaaliL 0 XS to ^ m&si* mA oo» 
Xiaa @«£dO mQjf^* (flia^dajti X ?^^  |» Tiis pro&aia of fruits 
is i4»l©^ of firf ^ « of fruits witli foyi0»ias aaoiaa 
aali8# ^giQiaSp sistidi&a^ Lysiaog frj^topiums pH^ 
aaSfXaXaUae i^KitJiiaiim^ 7iu»mio&| i^^oios, XsoXoToi* 
00 aid YaXiTs • fim ^X ^eXd of dry ^ed is 0}sSr£^  
soears pmmnt ars eaooorsa s^ UioosSy fmotosa riiec3&o«» 
io. Stia Mttar factor of tmits & Xoa^s is dlJ£iiloid@ 
eod 0Xyooal£»!loids am aXso pxasotit Xile soxaiiodlva* 
^aiiaimi imz } oaxtaia pissoaxio j^i^ oaiidB xile oiao*^  
(^S€>oio & osftolixoroaoaio aoid ara i^ a^o praseat in pxeot; 
64 
l£«ta im& hm& $XmA tim- i#lall#& o^mloaji aai^mi 
*tio n of f mite* 
tmeisraad i a a ^tmistf i># nays*. iie.ait®i in liofc aelies 
ffiftsliss aal 803801134 i»itii &^t (mloe ^lilixlo® loii lim 
loioe aze ettxi 1^  spstdxt @il. tlisf ate- ms^ into BliarlQ, 
ir0iitl#0« im lesia ttmj nm eim piom^ fimf hm» MsH 
em ^mA i& eldosea & BimaoMled m,m tn^ tta im J.«fer §o« 
tii0 wmMm Qmim^ pt^f^ms m^ %im el^i3 ^^%& ^ m Q 
^mdt £^t ^ t n «Mti# wdsl4 timf &m al@d (ifl«4 its. i^m 
menir Qtimw iaiiisltiai <i6»2^ Qmii# in £«8sli po^alo SIQIB* 
nsaa^ i^^ 0% pliosfltos^ ^ MB mm pm^0> la t ^ tuibe* 
%« 63 td 60 ^ &i X^'f «li 1^  ^ t i $ e i s &%mtQh fs^smr 
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i s %m aela m ear ff^^at In i t &\m^xm& i^ iioos© m^ Xa 
Jt'«a to ^ of tarf «tf ii!#ati.)a m&itiQ mi^ llim ma^ 
IMm-f slat? ^a&p hf^&mt f^mt^h&m flpairX lamine* 
iy.^ fiLl9lS iii» s&iemm m^ @m,mi^m mm ^00 fs@eiat« 
fstiit gc@ #tttii Q^A (ii@d in pmpm^i&& nf r^^ i®* ?^7 
4iE?@ aieo 44034 ^ 00i.Q«rait f0f umm^ &s^ i'xiilt fiiuiss 
Ixit mmt %i^m%mt v^m to ia m^eism ^©m Jl#«iaa im* 
i>!l.pa 'iSfnlts $mwm»»^ l^t tusa&i&t $f tmimm fki&ms & 
i^Uiii^t iiiiaeic^ 4 d#G4Jiti&a 3if>s »ye@4 in J^^M^SOL 
%t&M,m $i ^&& m a ^pmrnm^s^f i^^al^te axa a|a@ 
smpmB^®^ ia titeisa irootst ^^ a^^  ®pQ*- ot^» ilgBim aie 
isiiqr .J^ @iasii0 k tmst QWim ^m&m ia alilXdi^ Ba & 
fitflltjbi., aipa ftiilta ai® siili aam^^ ^ of olm&m^ fm* 
at Hie l i t* a aat oig^tias* iijaacaMial^a a:p al80 
aztKp^aS fiaa tlio f:ria&(@ of tlsr jtl^tsta iraJtaogiiii t& 
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^mam^^i^n i& &&m mix^ ej^^ &t S0l@atffi« Ita^^s 
( ifff I liaia %orl®4 €ai tirnfem allcitloide of B^m&mm* 
^Dome ( siO ) ^f?t ham iso^ssa oa fiataiotafi of oca©* 
aaoea, foi^ok ( 3if } ^ »f0 li«i@ ©ti^ liioa poxir impmm 
mXm estrffij$©4 fjsja foli^^ leairsot ^mmism^ & Kiisii 
( l i } l@'M studied al£@£ilo^ j.f %m ffulto & i^tiis of 
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miMMSi^ ^ mmQTQ OF ouuaocoHrioozD 
u ©£E0G2r ( A ) m^ mm mi { w } • m tm eiuteocorfciooid 
XikQ 0ffeet© of th© eoieaici oX&alolSs* &iQtM Mioet^ 
Biopim* Aead ^ 1 mm* e,4j m^t SE^-OTS 
on tus ift^joibi© tjryptojpUm pyiipoila00 oyaeiBSie in 
t£ie xiwlt of 8a;6&iial9oiQial£6<i eaa oomal rate, (£:{£> 
gXiisoooirtioold like @oUoii of soXoaam oUoXoido ^B& 
maial^ secoo^ cspy^  is^ aiafcoa throosh oortioo|4e pjpo* 
^« ^iOOUJ^ { 0 ^ )* Rolo of r ^ t o OjrtoMoiae aod e@loal 
docHaaooo la tjm omtsQl of Xeto^al slioot form i s 
fiiB Xfitor^ tfia,de of 3»aQ^jpiiii lias tho potooUellty to Qovoiop ae a etoloa B r w a l o a f y eiioot * flio proeosoe 
of aroota ^co fotma lo t»e mooesarir £c>3? tlie ooixverBloa 
of a oatiiral otoxoo to a loafy ojbtot l^ iit ^Ma root off* 
sot ooiad bo iropa-aoed h^ tim oyatiiatio o^toBliii% 0 
*^ 3XBX i L I mO^ mmiAL i M Q U ^^^^^ oiiooBtiriQg ^imBf 
a am vi^m laoX^toa from soXaotia jaagJaoXdee* pEyto* 
patiioxoay^ ^ ^0»i$ X99Xj ilSERSr """^^ 
in Dattira isotaXi t2i» 9ira^ osiscd ?^jr ooirero Xoaf do... 
formatioiii a^ iBmm «ore rodaooS to sitoeatriat XXIce 
irtriiotasaa* iMo laeoliaQioeXXr traaafoxraltXo irizuo hm 
isaaXX B0» of lioat pXctttei isdleofeiflla tefeao tm i» 0Xuitl^  
ausa t?> reatica m ^^vtsoWmZ " ^ ^ "" ^ ' 
• l» I III W—Kin—li lLi I mil • w i l l 'MMMMMMMIMMMallaiMIMia*' 
4« i^m^on ( X & )* sliaoaoo ia vxruxoaoo md ^foxatio!! am** )?t ia pxaat ipatlioaoa&4 M& setiaw piqrtopetii* Bt X^ Tot 
%{m^ pritQitlfo m& %iXd apo« bm& horn aoorooa of areola* 
taaco to pXaat pataoBoii* fiscjr KOJPO jeocosaiaaa ia tli® ©a-
rXy 0t^0s# !i'lio acsaee* of a.ssalssaa aaS otnax' apq* givo 
a roii^ Btaie© to pHytoptiapra iofoet^ia ttmt i© oaelXir JE^ OO-
ealfiofi m& Isoaoo oea a© traaerorrett iib ottXtivatea tipe, om 
cxoao of 5«feQiQaAQ foi? oxa^ >XQ Had six geoo© for epooifio 
meietmso WimT'w Scsse for aoa %aoifie sBslataao©* 
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siQQtYiMmmti - oHsUraoas 
5. QEm ( J ? ) aad F/s£P3L { J D ) • Stieli moot Its dif-
ferent iUtloii md a^robable faootioa ia eoiai diootjle* 
zoo© oail^ flbtit:@8 in hsimmQ aobtii i^ineliUXery po-
sltloa of tha bad fi%»m ita oarl; Xtitarel positioa 
in 8ol0a\i& osioogaaa. darifctiaaa of tlia shstll s^ ooa 
iQllSnBmjriStanodal ©loaeatioa betiiaaa %iB tia^ 
eor ©r iafloraaaesaeo aad tti© auoat apas^ ttltljaafeoxy 
a^itiaa tM biid to ai Q^S^m mXXXim^ poaitloa oa 
tlia iatoroode^ 
d« ^oaaoai;! i oerard j ) aad F^i. ( c^as a« Eala&loa* 
sUp betttaaa radlgtiaa dot* rata aad let&alltir of 
dipXold alooae of a>XaftttSi» Hgdial> Bot« » , i | *9d6 
& pxlioUiaary a tody naa •8p»r|dd out to a&tabiian 
%iB fOXatioatiilp battnaaa doaa rata aad tlia la th^ 
0ffaot of eo c^ radlatioa aloaaX sootad oattlaepi 
of ©olaouja^ere aa^ oaad to 9 K &# a pradiatad la^ * 
filial doae dajrloa ^^  dllfo^ejlt pex'iodo* of t im (^sespoodloa to dosa sates of SB5 oB/ola* tlsooeh 
a geomatie psograssioa to I4O9 iv'oia* 
?« I^ ^Ha ( Xara ) md IIM ( MatHa } • fl@ ia.£caloid 00A» 
teats of Jolacdd doiaataaga L» PoptUatJLoo la Hoaaavy* 
:iarba mo^^ J^itH A?7*J| .O^£J# 
^* fl^^oegigge I.* p i ^ a ttisoac^ oat Huosai?? ooatala* 
¥d £(bi&iPtuoidIa@ aad aoloaodioa soladiaola ooataLa^ i-
log pleote wara fooad laara fraqoentiy asst of tliam 
ilaat of tiia Daaabe« & nasth aoath difldraatiatloa 
ibn tj^aa ;.aaoaiita of alliieloidda la pXeats vas aXeo 
i33}edrvdd* Tim alkaloid ooatesta of u^daioaaara iw» 
isoad to dapead apoa aaaorooa ezte;!alLL ki4 iiiteiraal 
:raotore# 
8« WMU> { B A \ m& I'^mGUmZQ ( B f | # dlycooljAo el* 
Jealoide &fm a^ djsloiBaaafa^ Ma gyir ^cdia <.fasicy> 
',Po »*betaaoes, 08O H3S luogl and O45 fi ^§ HOm «oxe 
i.aoXated aad idoatifiad a a ^ aad B aoXa^Xei^ « Ttie j^^at oootelQa & moXaooXea of Dx-» saXeptoae aad i>»x/ 
ii^ao tlie 660 (md ooatala X csoXaaoXa of i>»'CpMOosa D» 
aal«oto8d mdflC* s^aaaosa« 
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in m-^^n i^as ia soiifin^ tcjtitcaaipfi: u mmmm {M} 
efts ji|©5?osiaa OQ sidles? « a trnt^mtW^^ mtmrni^tA I i l i f t I IT, .Bli»^, 
A 
mJ^i^ msn^ ia viwflsa. p£ii»f^ lilim ia am^ @l^ @o^ l» 
^m%Q M ^Mm^^ m€ mm m^m %u& luMt ^kirn^ 
^mim ^'^6 t@i:^ t0 u ^^mm mi oo<^ ia tii© ^ * 
i®3? isilai^iB i?eai^» ©f ®fist-0m Bia?oi>®* tip^ tM« 
asalimfeioa I© so$ e a f f i s i ^ l l f ©ioai? I0 s^i^^rfe 
£i»mi^ ai^jpo<iifii ^ i^Ml .c^ i^a l aiiri^icm &f t l i i t 
10» ia<i0i^ C Ei@li^€ 0 )• :Baaei#t Qmlmf ^t aiXtcJr i t o f ' ' t . . \ 
6i(|lit«liate« ii#t4« ^ » i f . 4 | l i f i l 4 i ^ i # 
i^ G pj^&f^^&a& |j%s@3&i< aa^«H»iite4 «il& ^BiX^tm l&m-
s^ nl^Ms^i^ (' u ^l^BipUjm m99' i mm aoffn*^  
0i»0i6«l ©©^ JPoi, (M i*iit©n@8f Hio^elie^s ia4 %|3® 
ne^m tM f€Pid@t^ id Sit?#|€> id iismstB^^^^ Um Is** 
diaoaoy^ at c®ia e%au& ii*f ^imln sr©' am^m 
i i . ia i&; SIS^A i a»ol ia ! • HsoliaioQ of «Ete©eeiWSi© 
0 l |4 | it?Sf ^ M # • "^^ ' ^ " 
Ul^^iiss® aa 6.1© pmtflmak &i f oil®tt la^Cffi^eM© i# 
.rQ?i^@i i^Qittilae a ii&t of Bp^ i& WM.C1S1 i i l i» 
asiigea&tQg ^iS fQnaaei^  im-Qoa^ o^mmmioa. of ^»#ti# 
J l U m ^ S ii3ii@€^a4 t i i# i^ ii£i@l <^ s^!ti© dot^iof Irm 
fQiisQ ar i^&s la i@i4<$^  lii M€@iif ti^oiiit^iitai 4i?i» 
'9mim ^^§mm of asp? i^0ti?jr iatorii*i®aaii» i s ©^isgiiir 
isi^piSteat of thsi @^ ti@t 
is* 11^ ( n miiMmB }* ummB UiS&mt:^§mkiu um&m Bm>mm 
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sad sa lailiQ rao© of £i|SsMSJMttffl Ijsfi a*»3^ 1^ X1911 
©terUisy, a^ did mt mTVmtTcimmaBtim palarlag 
es of £ q^p* m.t£&f la s^ least ft p^jse of olk7{»3ds&* 
£]es aiad $^h^ly B of tliasd 3 palira 8E9 iixvoivad in 
a tresmx&os^ioD, for a aito^ 6oe>3Bat« 
^f33riii Hiisi^ e of nie^ etoM^ •^BFOsoi'amo s&d est* 
are era aU. polacmoas* file atitlior 2ms ji# no e2$»3r«* 
ieo^o ^%%tk mQ 0t£0Q% of 11^ 080 on 6lo8JLi£SS8* Hl^t 
s&ado aad i^ai?a \m%h e^ o |»oieaoiii» cg:id dao0&iroa« ^ 
OQt* 4^Dsi3 tliso i t i e tisad H^ ir cu^loio^ )K»tli j^mtB 
iiase oedioinsl V^oo eloo iiaad la l>o a^)i3ia and t(^* 
of farqdt© md ©tense of ooXaaua imifimx !,# I M I ^ S _ J A |mggn» !5S,<sa| *w<fc| 46i»S0# 
DlKi miito of aoa..caMa ladlotjs Lt on oxtra^iiolr with 
fatroX0t«a 0tii0r"6;^V9"K^itb"6i^^i md «itii aiotioliai 
a aisti]i;po of aXl^lolda aM ecipoiiiii^ * laio eapofiiQis 
on 'li2rdroXpi& ^ t h HB eot gavo a islst^a of eapoaftn* 
las, 000 of wM^Qh tiQ0 idoiitifiod m die^eieoio sod 
EE&-XM1I * aiSB^S^ 
%&* UMmmms { a j eod oHgnrxu ( ir ?>• i^odies oo a t i ^ e 
laoitiss Qo&oio diooaso i£k JaOXoogat l&MM^ (dmM* 
S?l30 lioot zmLQ/a ©68 ro^jTlot^a to Qolm&iQm^ Tin^em^ 
iaaotlvQti^ ^oiot vim 3g«^<% di^ Xiiticsi ea& poic^ It 
i 5X • S^^^ I OQd opt* m 5 r e* 1 ^ |S£rifiod fima 
i i ^ a flaxooa&'redi aa# 933 i£ id sit ^^ tlti^o of m^» 
mmsk mith p»?iflad mt j^a aod oXc^illod iafsotifo 
ii^ «ae i | ^ 6 md X I Xse ros|>aetiffoXj?# file viam® la 
isaroloolosXXF related to poti^o vljras* mx dlf^ara fsmi tiimQ lafoctiog a« %p« It i& ttssvQ foro ooaa«» 
^Ido^d to to 00^ aod doalioltatad 3« j^aslaojs «>8» 
iJdLa virus* 
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m til© ciiltiTatioa &t laaSidlaal j^Xmts^ m^ 'tmmQ 
" S3, l | Umi 34»gf t "^""^ "^ ^^ ^ "" -*-"—-
f te &m fit^rela iifif&r@ frcai &li@ oossoa os® In t ip 9p#. 
i»ijza?0}^ s &m H&^pQwt on tiis ®te@a* Tim m^ sttala i.e 
@i74 ^^Lf^@ Qt hQ%h 6li?Qi&8 elsped ti3& mm&u&Q of 
biii iidi© l a t t e mGi%& 6%em 'm Mmmm 
19* W^sm i 7lm&^m Si-U f«o ssudJ^iaal plmw^ Wkvms^M l.o^ejea 
a, fe^iaatsa emld fes lat.©@%0i t>j^  © of tlie tixw^B test-
'©4 F S X T ^ A a i a i ocwli $Mtm% b^tft i^ efe© wi»i?o 30 mis* 
©or beaix ffljeajjo firtii^ 9mjM iafoot ao©e 46ii@oa ©aat-. 
los Misale f i r i is 00<ilcl im^^t 3« Sl^ s i^msm l^ at o&t B« 
» 
•ai©©^© Qf 3»^„X&^i»» » HQ3P0 0t-a4isd t l » f i r ^ was & 
aittiMl aetiiro ap to a adlltttiiiii of iii0O0# i t ©ortifga a 
Moys eloif^Q at 8 iaiap* of S^ <» 8% li^yo'a^ 14 4ai?© «!fc OQ® 
- m m ©XL 0£m»<^irri'a 
i » t \mm ( E L ) ®to# ^ l i ^ o s .la l a i l m sooas oi ls*. 
:good agg» .^ i# 23,% i 9 f i | U(Mfea, 
^ M l«ril<l«nlli.inliili[Tiai|ll»Mil<l iWliWI V ¥ ' 
3!>@ro^ $aiP &y «o la^ of piilasiio^ fteariOt oXeio l i so* 
itoleio a o l ^ ^oi^ d 4#t«^i!da'»i In t£^' m^^' fei;@ of oroto* 
listiosr^&y* J3 rn^Mm. l iS^plSH""!I tii0 i « t fat »«» 2s©,#§^  j^ etJios i^iais asid m^ tiis aoft atiH'S «<»tio miAm *iai© © i n ^ 
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of Bolem^co aoQiimtildtioa i n a« Kliasjaauim^ oad h^ l a |.aBifi^ n>a» eiDwa oaA^t fle^A 0Go^itiQa» i a B&ri3l.i]i!h^ 
mmoQ^ f w i a t i o a i a 0ol€isodiiie ootateai «4i0 detemifi0g 
tox a* Ktoaimigi aad s» Laoiimiatuflu ajpaf»ii tmSer fl«i<l 
ooiiaitlo&7~f5i~r©8al1}0 maWfm tim m&im aiff^reaoea l a 
tba p^t^jna of aaetmuiXatloii x^portaa for timm t«to spdoi* 
36 tik» QUsaloids h&im XooiilQd i^Xely l a tite tt^nrlea of 
St E&asiaisiiia m& i n l»a^li tsosgpiod 4 tQlimP Qt «^ « laBiai* 
t»iffl « aoiaA3dlii0 iso&9m%ti^im i& iaditiduiai orgme are 
s ia ixer to tDosa sQp(iXti3& taie plmt& aro«a ait» othe^ 
Looa^ioa* 
-oonTiirifs 
^ * BSM!f» 9«o* i%£0Y3iB@iit Of aoXa»odi03 ooateol i a f m i t a 
of eplny aad mtaofe tet«apXoids of aoXaaoa JOiaaiacaia 
m v i l o a t UJ&, Bot> 10,% 1»70} l ^ B ^ C " '"^^^ ' " 
i3J)8Biloal aaaXyeie of f m l t e of e gacsas^ay iadtioad oar* 
tod eg^ lQO jmtmt I t e telBva^loida aad a splojr ^etra^Xoid 
of a* Ktiasiaoma 2?9Vaia.ed # o a t S M ^ ^ Meier ooXsttodloa 
i& r ^ ^ m f ^ H i d s tHan l a tHa ^pXoi(30« TMe saparior^ 
U y smjr esrlse froa &iia additl^aaX £ietor02$iS06it]r Intro* 
ilaoed l>y tim cosiaXdtlfe affaota of ooxonioive and rei^« 
£S* ]3H /^)£i?x ( BJiatt >« ctirfad spine xantant i n a* Kfeaaiama 
oxarte , m aaooa by r - r « i i a t i o n , Ourr ^ 1 « iXrait Wi^i 
3^80«9O « • 
praaanoa of aliarp ip ima a l l over the oarlaX partfi of 
Mim frti ita* ijry soada iiara irradlatad ^ttii &«.35Ea ao«» 
»eo of doco r-rayo an^ eoi»n i n p»t0« one o f tlia Mepro** 
lianiea obtaload tumi&B tlklolc oarve4 aod hXmt o p i S o * 
130330 farianta ^ i th aJssoXataXy no spinao «iara aX^ ol»» 
iiained in m& ^^t thom vera ooi^pXetaXy storiXe • i n 
isntotatr^Xoida i t «(ao «pioaXao6* 
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in tMe artioxe mtbxa stiitoB thi{t iaterestios ^ ^ 
traitieeble fsots ers broos^ abo^tf in xegard to 
tlas £d0tory of eoXttreas ( aoio&eitxer ItoXmiua t»l 
otiitiij© of a* 3L.«3ial,attta# ^^olooaj^ a # ^0,Sj 19771 S08J* 
|>ii@ roasjsed 0131^  ^liaii antlier^ ooatetatiag poXl@a ed %tm 
&9traa 03^  iroiiiiiioXedtodtQs^ ii&ra me& oad oisljr i^ li@a tHe Qiitirleat me^im eontaiiiiid eiuoose^ fim osHXm l^ msKl mo» 
0t i?iy;>i4ia.7 m^ 4eV6Xopo4 l>«6t OG a isddiaia ooiitaliig^ ^ac^ 
:[At^ rasspfiOi£Xo ferlertion la BioXog^i EOjmUcaoey aoil olieciis* 
%w^ metQ fooQd, Xiit»r6»j?ei£io li3ib]rlaiee(tloa ot tlie five 
roTiss ( ^« foGaaaioom aUaaisisalfio JL aora X aora sUaadioam 
]i8jra8« &, aaatraXine Hlrae X oUJ^ iia Hiras ooA t tiridiooaX 
mrasU Bbm&a ooaltll)ixit; bot»@oa tae itffm mA elm 
:rev«axed taat «as no&% dlataat to otaai? fosias, iioXae so* 
<^6 | tue i@Xjr mm» molatjr tff QXyaoa X IcoXoids* 
-ansQ oosraoL 
S0» ;?0El4}Stii^  ( mzBOQ y aad j^ tiOaiE ( srab ) • otieBiioeX veed 
aoatrol «£ta tratXaa ia oaxtasrea of aoXeaam Xaoialataia 
^^ »>g^a» aaa^» 8»5| X9ft9| 8X-.©e* 
oat of a &m^ ao« of t»rblaxaes tested cei oaXtares of 3* j:.a0iaiat(@ trcfXaa^ potaraa aad afaioa ^e^ fooad moat 
isaita&Xa lidoauae tliey ofti&i^ a SlttXe or ao d^oge aad aoo* 
oxded satisfactory nood oontroX of tao 5 IMsr l^oidea^ Tr« 
afXosi parfoJ^ mcd ¥»0t ia flaXde te&te ^ma t^pU0& to tae 
iioiX as a spray ia oa aaouat of 6 KE X iia l>afore pX^t* 
km sad Was pxa»od aadar* ^ 
s?* JimtsmK i mmei&mk )« OMaoMXXai Hs^em traatmeat 
itita aa eaxosox oaatciae &tyooaxl»»ida txom jgoXaoaai Xea» 
olaiafcttia Mt* Herfca goi« 17*31 I97&t l«S«©i^ »""" '" 
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0MiiaM2.l*a0 la?) ii^ioiiga iii» om of t ip tm&^^&se tsm 
lisiFa.1. iO| i9fi| ao*as, •'**"'^  
ii«®tiaa mM{4&^Mims&wi mm/ m ) 9m^m^ 
^^mm Of tiding Gmjmm 
m* mrnxmuM i Mm^im nmxm i stud ummA i mmt^ i« 
j^ £l>©i? ana tMn iasrei? stUR^^o^^l i^ ^m ttm ]^emm& 
is|i@ aoapiiKieloa W9i?« m&^ Mtis. t l i t oosficiiEi fotma i& 
once iiQ^ @ i>l»S9jm}4 i a t M jGietabaliam of lt®@ is^ao 
—mmmmw Bmim * i f s^s 
^ • : a&mmi { 3^i i t )* sf f tet of etJ«f0@i?©« wo«los oa tA© gar* {»®%li anA di©V9io0m0^ of ^lemm. tmUii^im UM.w M&th*. 
J i M * ®t®i % *®^ i ®^^9^t—^ " ^ ' " ' ^ 
%;if^  ogpx^ sowing eM tirm^i fjmati&g of a» i.fipiiilg&iim jf l^i^iziS oooiu^ 4 • 6 wii« oajriiaft ie%%l mmia^ i n 
« imt r^ t mB\a% i a a 4 * f i t osrxior of f lowr laa* 
l^ enacXsEitod plmgQ miU. mm to a si^@1»@7 Hlgl^ l&» 
ii£i ojilife&spXmtea f}.«&%&«. amim dtisiog #^' m^ fGl»t 
li&ifo @3ZlMal |^ #Jb,d of ^ a i t ig lor acoDiag |^a.^4&(i»» 
m 1&B6 em& Qs mm at oUL| tjrm@|il^toa oUtn^eo 
ISif l»®7fiOS ©8d of mQ&m 
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dan tel^ pl&m ^psadii^a cm tin ©ptiooef ^Ismtlf^ 
)»m&Q wealo virtis C %? } , mm tmis^ %& ^ lAeiulio* 
i&«d# ^sGi§ ?ifa@ aiireaaii ap^tcmi ^mixi tm M&§m$0' 
tim^ hf SQln f@(ifliG»a 9lil4# tli3 dontiroJl irlam^ ^ t e ln ( 1M II ^ ) BeX6@4 may m X^ee^ iaSmtim* 
sa» fmm^m ( A s 1 • TSJRI® %.%mmm of .©©laatta ,«iAiiia» 
tas &i%9 i& mmm&x&^0 s.^, .Ageii ^8» it*-4i ifffii 
<»i«iii3#i? laosal® vjUuBt tetntn nism l» potsfe© t ime 
m&w® iii4@&t|f jbi in a« lauilaialas @^ Iii4ti&@s tils 
w&Qt Bmos^ Bm&^^sm i§m,MiM§. motHe md aarzowiiig 
nf 1^ 0 Ji9^ iwiifl(« mtmum of tfr^^pa «)itii §m mm QM^ M $m *m^ ift f ey#i>i end FIX §«4B^ la « drops} 
H I wa© fietaoted Is oee I f9$ iQtmtl^u ©f l i^ 4 ef» 
opi t@@t^ ., m4 i:2£T ia 01^ ^ ( it>f# iafeetion ) of tii© 
f e£'op@ to#l^# 
S4» m$hmsf i u I otot x»o#al.i£@tioo of tte aotito SiiW 
&tm&^ of a# x,«^ aiaiefkaiii Mtt-ia ladlvi^i^ pXeat o«* 
fgaas 3.04 i t s aceois^iliojs, M. tlio oouurso of the ?$g» 
otolioo porloA« lyba^ B«i^ # Q*i| i i#3| #*ii«''^ 
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tim tmtsim mA learns %im im»&B% l a tim £tem .mm^m 
ae4 %& %M l@a£ ©letl^tiiu Wm m&^^^ ^^ lielglit sua &• 
. Mar da tm m!iMlQ $f t ^ f#^tiltlir@ j^xlo4* fMs tm^gr 
amdilions #3c&stl£g in tet^r ^ ^ ^ i@at@e ssS- t>eir£i## 
m^ mm ef firlaeiri' l>]F@i0l%»& warn oofX%imXla4 ^jr o t ^ ^ 
»m &%mvm^ t&s ao* of fifulte ^^ $im%Q eM, teaiaaaJ* 
S@» mm i E |« ^iaruia ml$iii;@iia as4 i t s gcee.gt^ ^^ IDIT!^* 
M^ar of m& eoianaETl 8®JC3^ i}&lia{|. | | is?® }t ft 
&. tm h9Wi^it^ii>& i:;3^ « liato t^ esfi ciOfO^  mi^ @ ^ i t l i . is«' 
la 000101 s ji^^M-MMU^miB iaaiOit% d* in^o^prifoi^ 
iv%B« mep^QR ^Uk Bom- mmmn^ i n ^@€ti8g tktSi 
a* Meioi^piia J l ^ eO!s» ae^tj^i iii«&ioii9liip i i«& o l i 
t^@9 &^ai@&» 4 @tirf^ of i iter^ygro tt&%t lao^jra 
m& ai30iea.t ic^ietitee tla&t a* ii^ioiig^a 02Pi@iii^3d 
Asia* trc&abl^ ia xa 4<^3 '^aa segioa # Btit poefcifeii' 
ia mos<@ thm oa© eciat^ re^ 
- ®l.^ DISI» 
ftsistaal: to i k t i © i<^£ UBom®^ H^,^,. | ,^J^.^„„#|* 
&o@f 4*,4| *09S| 2^9«^i» 
^ ^ ^m f iaats ®f&.« %e0l^ «i 1^ iseitte&ia to llt%x& x@« 
fif Df gi'alt iaoai&iQtioai 3 aJlottfti Mfs^tmm iit@ sod {©laalaad 4is@a0 ff@# .la tis® f isi4« aiianam iatoas^ifoX* 
.iaia aad 3« 0i io &Uas&4. a l^i fo;^aaBi&i^e respaae© %^ 
tm p^aog©a« Fi iro^aies^ of timu® m$ wii4 app» mith 
tim mm^ptihlm @9« ^ a<ptis> i^@ loog 1»sli8f04 l l i ^ tlsoiJr 
.Bosl©taafe &mmtB ia diaoas© jpsaotios* Eie wixa ©pp« 
•iato Jfioli i a f^dnolio ^ostaat eati taa f l t i t l rasislaat 
o?« a* i E i a a « ^ r i o l i i a as@tirMa aoM» 
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j?@7 t&© pr»3&l9ajl iiae QI libs f jt ^a#« of @^ |tlmi@t 
(}f lite mala s%#s* Wim Qs&s>m4. @m pl&^s mm of M i ^ 
tills mi&iMm { Bixi^mm I f ^mif 9% i^ s^ aa* 
]?!ro&i«^ i4@it ia^ .$at&t&fiii3' of ptoteiss: ftojas^os nf 
1»otli tm^xtk ai^ prixaltlf© loaitAvsF© of ^ia&m aal0»» 
a@iia« ^iaix^a? palt^fi fot ^» i& aimma., l3«yi Xm& 
»liaiia2? loi^ t ^ otli@ar Bj^eiea Qf l ^ s&otioii la^loiia* 
4igaa* 3* ^tMopioi&a ai:!L<l a^ 'ireiTga dtl»2?'0 epeoids In ese*' 
nioiia {^ip&tip&y ®& ia.a0 s» moamioa sf ^cstioa m» j?v@ f071334 ei^tiiet i i e ^ l a ^ &i?oa#« 
-miM^ mmmtmm 
I sox^»' M9iwaaj^ # J m^j^Jm^j^JmiMM&u^ 
iiioe^ *§fX| i i 3 i | i&i»sip« 
Vtm.% ^m,mx ^m ^%^mltmMk in mm ^t th& momm i!i«> 
i s ooailaasfc ta si©€«i posppie jp^ fi ai^ piok o^imw &f 
]:^lt { oc I ie ^ s i a r a t %t» S3?@«& or wMto itirpXo @o?» 
];sti£t) liS 4o33^ aeji^  Ic^mm, ©t^ipii^t A &jieim of aaiot j.(^ o^ fM.© f aire of faolots i& ^eaoj^a. 
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42^ if>2M i £a4oa )« ^tviiea of the dl@t3rlbmtlcsQ m^ e^ono* 
isio imtoftamQ of fmo^tamm Bt^Lmme&^tm h iM *mitk 
j^aa0S a(V0rf^lQ0 3J&^  ^ i | ^ , oad ii«3^ fosc toaa%o» ©ig 
l a mm^ Bideiy s^attoafsA Xooallooe* Saotesrls^ «lXi 4J& 
»tiQ«ptlble oi^ op «i6& oot obseff ed la Mo^n^oia <a@f etioci 
iioet« 
-SfF28f Of 0i.4aA tlLraa ?CXEii|!e j;8»Ai3lJE'IOM 
4S* 3>QF0f A i 0 ) aoa Fijfaov ( I u- ^ • elf ^ t of 0itrQ to l i0 t 
JlrratdiiKtioa of pei^eatei irePletlee on tha iaetevotio Qff#f 
not in ma plmt ( a* iseXoiioiie I* ) ia ttto fi}« Bafey^ 
i:a etoifiidi: coofitiote^ la l0i9d«7o redlotioa of %i» pareots 
of til© tiybjld cosapiretiois IS « plXlostoBeQ iofi to aa 
m^ aooeXetTstiem of tlso lo&ivia^aX pliaooph^sae la jparoveS 
ir^( l^iir& ae?» and oorlidr jrlj^eaias e^^ io#>orea66d t'm 
total 3^1d of tlsa Fi* 
- ELOa^ tt. BIOLOGY 
44. v^t&m i 0 8 ) md PHAE^ H ( K )« HoTGl BiolosJ Of bria^al* 
533y9 oorpHoXOB? of tJse fXonors. t i e mnoo of op^alue aai 
<ij.oolog 6f tbe fXc^er and eotEeeis @eso etadled ia tiis 
iraxletiBS Icr^se lu^ vnd \»M.tct lo&fi puirple Blisetta soil a.3» 
:i'S© jroiofl pttrfO.©* AU t&o vaylafefoe Had flowore «ltii • 
<tiffeiSBt style Imn^h. Fruit eettiaa of Ions 8tyi©4 fXo^ i* 
<jirs vajrtad from 70-e«^ la ^Iffeiwat vsirltlee, wblte 
1^ sue3?t BflHoa flowers <il<j aot eet £ralt« hmsA «liito 
to 55 .df^  la Biie^ta. 
46« ^^musnn ( L } * floral floloay of o^alooxa aaa aolaa* 
lua ©aloaseaa* 2a 5S$i»4l0«^ 
i:ii sQiama molococaa a dlaoa^Kloa of txm^t laorpltolosy 
ij5 foilc*ie4 by a ren€i» of fio^^oflag piiysloloisy aa4 
ii9toiroatyly{ poUlaatloa tilolo^y la aiao dlootiaaQa aa 
"mxi m %t£^ p^ololoi? ooatirol of frjdt aattlae aaa 
t^ovalo f^iasat* Ttio ptiaaoBsoaaa of male atfirliity la 
i*0Vlc38?ea» 
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-. QMwnoQ * msm 
4&» imxiQmHi ( fi 0 )« rust ical stmSHeB ia mme »e6t Af-
]33t03^ &iB for iosf io^ex was (oaa4 la %tm l&tear fori* 
9tQX ii$bsi^ $imlQmmM..LM Tim ISMQQS ot h^^& e»^ 
<3© of plant Iplislit le eoats^ XXed by a pair of fdofcore* 
f )}0ii>e aoaioaiit foif t4 l l ioi t jsooe&lve foi? at erf* 
T^ doeply tot)0d ^of foro i s ocaitroUc^ hf e pail? 
df feOGors u, «£ti0ii i s fsftiiiiUsr ^lalaeat ovor sXl» 
gHUy lohe& les^« 
4ft la i^^ i^  ( 3 7 ) * mmtia VGjrlofcloa ia loo el m<l eaoUo 
reFiotiee of £^ «ra@a egaP ( om Flodt^ a )* aiiasa»J,yQsi» 
Sf^l i999| 6i«f3* 
!3?liD gso&tio variatioa io mmphoiko^Qeik 6Q& fliy@ioa.a-
@lo^ oUaraotors I flo^oi loitlatloii m(k ^^dUoB ma* 
tttslty aod yieit otiUTiog %^o mala i memb. * itily ) fiOSi 
tim aSAist saioiy aai^a* of U i letei varletioos of 
&SS pleota of aoiaotm iotoirgritoiiiim aoft A oxotl,o(d« Qeiooseca ) • Vai^lotlaa of ea& plmtB m^ d^aoribed. 
<>daetio vajrietloo eziatae i s tat oharaotora atu l^aO* 
40* siLVEi'm I ^ ) eo4 3ajHEl.ia[ C B ) . MatJiofioiosy foi? 
tl^ aeoetio atttdy of vaslotiea of em ^m%* geaaty 
afsg* £S,»j i9?i| a^*ea# "*'^* 
1!» j%iaoa tho oas£ia@3r of ol3a@:?iPatioos on &$Q, pie^ for 
bsaoiSiaiiy i31ffa3?aQi& piaot t n i t o tiei*a attj^ oiad oo aiss 
VEsrietiefi* ac^lio^o is a&timaboS oaios tlna tmm mxiw 
t»p of daya to tlia mtliaaia of tha aea^ a^Ki flo^ aJ^ i for 
aatiharyaatios <m^ ^ ooELtioooa tijs&ix t ^ c^m 3iitt4 
Of tim variety i s roaoisad* 
49* m^mh ( B K > oto* airitfi|>ixity stttOiea io bria|et| 
*,*5 *9©6{ i 0^* 
t^natio 00 offioiaat of Vfiiia&ioo« liaritil»iiity es<* 
limc^oa aa4 saoatio afivaooa wora eta/&ia4 io B far* 
letiea of tiriolai in ois^^^ avalate tj^ @imtioal 
efroliit»eoiiar8e of ^m varioiis olidraotara* l o briojal 
Iia^vi4iiai piaot ^iaotiom for friUt no* per jptXast 
oay bo effeotii?o %he oaaKl^  raalEio@ oiiarastor isay l>e 
frtiit i>rae4tli« 
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i>t ;»^el.o0eEa». Lt £U>« of a.^ 7@ to £ioit6rl£ie« ^l0i^» 
&meti0 a^ame «@£© obtaliSda for fml^ «eislst|i fr* 
roosr varieties of bvlaiel BOA their Fi Iisrt»£i4s no 470 
.t»tiiai<3d to Bhm h$bsi&. Yi&our la lo ^i£aatitat(»r pXeod* 
<3li^ a9toi?a« Fi ireauae la I crosa exoeeOod ta© isld par* (mtal veluee for all tae oiiareoteirfi jsaopt £^i« ©t, 
isHiareaa la ttia otjbar «POBS F^ tolaaa oxceedod %o mm*^ 
3?ee0a& iraiaes tor all tis® ohayootor ©xoople %ii& frail 
:iffl2etii# Fi iiyferias of eXX tb© osoaaad war aiprlor mer 
i^ l30ir better poraats tos fmit j^ aXd* 
53* iiAQ ( g^aalfflha Ei ) * f i» bsrrlas^a of It^xiaisstloa 
between solaaqta mliiae@&^ ^^ ottmv epeolaa of co«. 
:LQfflU3« la H/^ j^S ( 7 0 >| Bde* amoalum oa Bl<SQL^  
^y md l^ isoaomjr of tiie ae^ 'SSm { Bixmlaehaa )( l9^} 
OOT^ l^oto fsliuird of firuSt set^ fonaatlca of partUeao » 
iS>arplB fraite^ pg?o(!biotioa of Qlnjasaetea soRfda or «eli 
<i©veioped bat aoa Qsmla^ia aaaus and aeadiae zsoa?ti^  
:ti&j ftSQ dlffereat ptbaaamaa la^iostli^ of oj^ oaaiae 
t^oltajro* partial la oorqpatlbiiUy barx l^ara pnrjslt o^ « 
oasse of amf oaird l^aatloa to bo msda aaXjf la ooe ^1?* 
«otloo, 
-HXBsii^BD * mm ^EmLvn 
05. irsoa^m ( R P ) aad m^a^M j o n )• 00® of 2,%S as 
tm eld la iQrbPia ao-d p3Pod«otioa la bila;Jai {Utlmlmm^ 
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C,4* Bst io ppm iaauiood oca^plotg mwle s te r i l i ty in 
Jjrity^ Bieats woe totaly ©Ql® aterilo ocs, stils st» 
©rUity ie vary Is^&^eat for tho fejiajoi pXact ana 
tmjB ttsl© etoril l ty ties feoolo st©riio cue* 
64* KAElE/iSE { t )* mto?i4 vi6»tfl? Ja elf »l«mt eaS it© 
Iprootiooi titiXisetiOQ g^ 9a^ >tige« l^ *9@l| i^ldSt 
i^ Coianairieoc betwoea 4X ii£tejr?8Xi0tGtI ocoec;^ ^ of 
moA mm Iteefisr as tUe iaae^sce efiPaot of erose 
»S7# 4ete]^{i3d Q6 tli^ao&t eti^orio? 01^ © £07 jpirsot*. 
loel Gtutairo to SG^m 9:S^B^ i a e^tpsQ* Fi&caiyi tlia 
leoiitli(|ae of orooaioa e60*j^l«ot8 have ^oj^ dD&orlbea# 
-inimnxm of HXi»uacHDi.^ i?f3aoL'!Mi^  
BslQQS£oa i s eiB?0Ci2!!»Qt^ QthoT ometofile, 0. gr qgaicte 
v^m*. mo^* u ,€} i t ? 8 | •  ' -' 
HyP9J^ i:eil©6t0j»XoJ3ia iafluoeS ia rabb ito oan bo ioM* 
blted by email ^elly ^ « J © of t-oaisiiiia oBiousonQt ffeis QotloG off cot© not oaly QimlQestmX tot si lipids oad $)&osptolipidB bat Qico eoeao to pgwvsat ISsxaeffcioii ot 
pro pre*B Hpcfpvotoiast 
Si« |?AL ( a ) Old Ohm ( J >• Fertljsaoonrpy laaacea ia ©ag 
piaate* Aote Asroa Aoa6 aoit l6.1/Si I96S| ^9«^S# 
A5 a ooQGO^Eoo of Q stionltio eirolEOd by «^ileii on tlie 
piet t is of the ©CG plentJj pcrth^ooernlo iad aomal fiuit 
develop twtm iaoletc^ snd E^ U laoi^o<^ ootte^olotod aad 
soaeas^tastsd fiot»oir© ^ith or IRJICII out ftirtiiisafcioo 
'Bhrn %bQ p i s t i l i s srfcifioiilly »ticislftt0<i by tow Mag* 
only pifftiioaooei?pio fSCuit© ©iu dc^olope^ I f tn© fiotU 
to &m stieax&b&a tbm. VQitiiag psrtlseaoo^f^io 00a mtm 
&?» MMmm i s A ) m& w^£m { a u & )* x^ oof cEFdUteo^ur 
e0S-.98 I 
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>^P9« 9t m^ mimmmm i c^Bimm ommmft &im%ieii»-
isty^iei "^mm m ii&. itJanf» laeirgiiiiii. fiWi^© tela i t 
-i,s-i^ie # wmiM mum 
'l@^JM| mlm •^ t#t SpT'*i IPi^fi* 
' t i ^ t i ta i igf©3^ of m&^ ^im%B i£ili^@i3i% ^ i d i ^ i ^ r i r 
of s« 
,ji«$ii.## ^ . %m B$^im¥ t t &6Sf tsids^ioo of $1^ %m^ 
iraciti@i ^ii^t-
mm ^'mm 1 M | mi F^SI. imh notf^M t^msmiit' stiiia^ 
f i e ^ii[ieai«^ ^ f t l ^ ^mm #f %.|S0 f intal m i f ^ ^ t c i i t t 
!>4ai ia %-^ m%ei*0 0f ^ ianadt^* l^UiJal m% Q^Ul 
<ili@lu^ i»m «ii tuiiiiii^ ^@x i# twrnQtrnm^ $&%0 ii<jxm 
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A £108610 44^0^0 ol J* moloo^dna e^roXXoi^ oal}^ x*elated 
ito k>tU9 aooisi m<»seio iftm& t& aoa6iit>ed» m a^^tl^a 
't^ 0^& pieat tlis diabase i s tjrsofiialttdd 1M> 8 nosbar 
<»f li{i@ts* fim tm^esesAw^QB safe 0 • 4 c of tus ^mm 
i^ lYdXy* f{i0 vlztis piartidXes axo rods £$90 urn Xcme asS 
Ad urn «i4$« 
jssS tre3a(ai8Slo& of tiia flirus Ta^ie^ 6^ ee4Xy €Eaone£>t 
<^3 ^tipidnlr V££rs* ^304 atorogoaeojTd^ad t ie pe3?e@atas« 
of tim &m^ %smmiie0im dr^bioUy, witJH totea, loes nf 
iLof^tlfity eftar 7 laoa l^^ ^ 1 ^ l&ot4<»0li^  po]!lo4 of 
1i|fi flrti^ nea oodH^d b^ r tec^* Bat tr^« Mi iiUXo 
iiiimttiim "time v^m mumom^ froa all parts ©f tte j^ Xmt Qi^ eepti tiis im^o^e £rait aad %bB paa^ of ii6l^ t:ro 
;e3?ait« 
^mrmm^ lu Bmsmm 
jieforetiittji^l ^ immex »^S@; iofi; ao@«.f« 
s^i^ of 8dt^ f QEiotloe toeiooetaa to stiHep* QSl^tale 
m&m tx©al<^ «it& B«4iitiro0o«*> K • etl)|a(4v@S| otlnie noiioiiie )S4 4lm@tiijri 6iapii€(&e fot ^h^ pfodtJiGtintjr «KI oavly }roisao» flftA ^ 60 plaata^qoml&iiiiiia l»olJ^  onsaraotere rno^® 
otktiiaod ia tijo Hit THi isost offootivo {mtagoo wae S <* 
nit7(»»Q • i - etli^lii^da* aiiereotoi^ tiMoli eroso in tlto 
Ui ^em ia a ou^bot of msm fetalaeS in tliE» Ma and M t^ 
_ OOSOi^OB OF f- HXDH^ XI Ormim,QmiS> 
m» iimm:imi { Q } m^ um^ { m )» oootuMaoo of r . bydiroxjr 
ia.^taslo QGid in Biiajal Oui7r» ^oi« 4l,l8} i 9 ^ | esUaB« 
]:oto8tle^ia£^ s^samB tJiol fton oospiio Oisooloifatiojia in 
D* mimamM m i^m&tm, nisxhy&:ifi& positivo ^ot mm 
aoiootod In t^ tvm-mM& mH pool* Ttiis Cospouo^  wbo 
it.<l(mU|l6d 88 ?« li^foxs' slut a sslo @oi4 en tlie baile of 
tim tt^imim ^saxratioiio* f|0 eoidio acamoaiod fraotlM 
of tbo fiitf e^ e obtelmad ffom btiojel alio^e m mam^ 
isloti amixk^ ^ UiM^fia positlfo ooii^ podiift ont^ tvo ^m&» 
idooel dmsraatosaram* 
dS* msmxL { aj h ?h^o^iAh&XQ l&f^ &teo oa empX«^ io tbo 
^'•^* g^to^^afc.liology i l j i t ^ l j S04-8, 
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m^trnm^^ !> )« t ^ ^S ]^l&s^B Haifa gPcwiais in a H a l t 
SHia %tQ0^@ i@ i@a0 [^^ ii@ to use iaaat©« 
_pi.jif sa®84 smw^B 
m* mmmmA { A } m€ m^^m ct h mm^tii^mim of tfte-
^ of f @ita of s pXmt «» is^mmn m oaa slm% tlm&m i& 
" * :-i|rii|l»»lii|lirMii»liirilim>llgl1liliiilitll» r w w 
m tiff^ JMi oa^los out $M t^m »@$mmn f^ iofj^oooe of 
r^ee^^noslo of tist f Moaroi^^MS oita^ool &mm ?« o ^ a ^ s 
00 fJo^rot «>38 otii^oi M B csatiVfSre of @^ pieoi ( mimm^ mimm^Q L h .^^ ^^^ tomo^o coxtivafo 
H^«i.€l f ^ ^Ise XtmB aiaoi; w ail»fii H^Qto Sii^ aoei^  wore 
bo&tor ffoiii0ero tfoat t l ^ Xtfi^m. oaltivojro jtaQ@@ 7iojl@tt3«. 
tip faittos of ooiaeireial firo#icti« ms o-^ Jly ropeaioa iio»© 
ioof08S@# h^ E&m& 7| $li& &^0t f$m%m%& la IMlts neo 
€©O^ 'O064#. 
eft UMmt I OjKi ) aot fUBif i fB |» i^oeUo of ^imt popttie. 
tioo mo %im of tsi^tX'02i&lii3. £S ^roitii wA ^M,^ of 
xoiioarostloo of <»ativor «4 tl@i of %xm&s^m%$m fsod^aai 
6i0ol.lioso% of foots on §mm%& m^ iriia^t topitli^ioiio of 
- mummxm. ummn 
€0« . r ^ C d I m^ fMMU i 1 ) • a£to0to of pomoaticm iipt^do 
l^tilbt 80$ o i i |ar|jioirOli4 fioai f©i?liUssiE&loo i o o ^ ploot 
^ f e l e ^ ialofootooIXy of o^H Otlior ^ l o r iroiJUootim* 
file oOf of oeoSs i n fmisa #^mto m t ip £i©tlioA of ^ o B l * 
oQ i^oo i t io J^ .ii@ot io ffoi la^uioelioo &m& what imms 
%& dfooe i>oili06t&Em« £^. fiooto OIB mt obii i^o ^ot 
faollAi^ite' mlf BOlU&mSm plm^* 
- frntmoim 
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^ii<lici tm ©ftoiosF »^ *» ^ i o a s i t s m& mpGrm& Fit©-
^ * a^lMP/iM i m ) ate* «ila^ il@d m %m mt^mlQm 0£ mBi»» 
oaltiix^ HQ@eai-oli /tuaiiM.* fit I t^ffalSm* 
Hi® m^Bit^&l7 m&lMtmt ii* mUm&a^^ m^ ih% M^i^ir immmp^ 
%ihx& td@@isioii H* Tim mQmpk$M9 aec@6@io& <»$iAt^ i^ d 
mm %^%G^ i^tSQ.$mik ailmi ^t^ropa CBIIIO aild. stgrs^^^i 
osude tiller ©isl pdtai^iiiia im %^ i d i ^ e tliiH i£i© jmm^^lf 
^ ?0MsaDf i^ciTO Biiaa? 
Sit a ^ a i C 07 !• i&t@ dii %!sm S0&%&%mm to iiF^ollisoliifi mialil 
4S|S| imi mum^ • '^'"•'"••'"" '^^ *^ 
^ o ^ i i g s of oaoli Xine m&m Id&dnIa&eS tsltli t l ^ ©p9Jp@ 
i^ sp<m£l4m { ijffollie^iiim j^xi^m | mA impt In a i ^ a t Qhmiim tm Si ia?« ofe«©i*at^ «i, w^e meSf ef^ te^ r 1 if.©ek aid 
131* LOOKiiQoa i 3h h Rafting ege^l^ajts m irasistfi^ Tsmta%t^m& 
< i# a fos^bl t Gipx^eoli im m&tml QM TeftlnSJaitm ^iX% 
,S@£ia ) &0i9si6 oata jr^isli&t t 0 mati» ifm»t M^ im^ #f 
if@eist@ao© to tejftloiUAira wiit la €©all ©sail «iel4 test©* 
wism 0m0im mB^U M,mnm &i %wmit^m amA,&t^mm 
xwiii'^Wim 
'sltli- » t aaj a5P?@oi#>ie leas la eeiaiiiatioa fnea ,^«tl . , 
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pu^a pimple t/msi fi@i &tUl Bt^moa Tiiu@ 60ti?Ujr« t^liCH4&li 
tHelr eosd aaoorai^dd p«odu0td eystsn^io o2a.orotio Xeeione 
74« mm J ( K7 ) * -i^ od tiraamiesJxm of VeirtiGlllon viixt of 
000 pleat soi^is* ^ lot iseter t isat ©©iife at li^ t fojp so 
niii* moy satlstaetoir^ 8terjJ.z3 iiafaotodi 043«$4& of QZ^ 
pleats* bat tiiie j^ ti&nt l a not aefiaiteijr eetat^lielidd* 
Jeleotion of Oluoease fre® soede i^ l i l ^ j^ roooacadea* 
?5* La^s ( mvi^ )• jffeots of fPttlfe oa e ^ ©^^oselm la om 
Ueiofi plants ^itii 0|S gad 4 flossoses, es tlteso biossoas 
8Qt fruity tUs a<^ fetoloplae flQ«9i® Had eaiillex ©tyue, 
tlio loraei? aiiiit>37 of fmtil# oa %im pl@at* Aa aesda 6xe 
Bttm^ oeati^s of i@sia productIm^ tlm detolopag* 
fsultB ooatrol p i s t i l aad stasida leagtli^ mA. t i iao l>j 
ooatrai oox ^^roeeioa* 
76. ;^fl3Hlv^/a ( pn ) aad oojjsa i E . ffiigi?!i?*« )• atady of 
ooafci?ol of iiie bnala l siwot ©ad fralt IJOPGW . xadloa jr# 
i ^ eoi 20,iJ iOS i^ n-3» "" """"^ ' 
LOBoiisoasa or boo axis »• i© a ©siiott© ps©^ of Ij»ia4ai l a 
Bsedpae* I t deaase tli® siioote aad tm%%B to a eoa^deretol© 
oxtcat* fh© adiUt |@ 0 gi^ ey lapom laot^ »itli wMtisJi «icge 
£3id piak me7l3iag@« flia oin^i^jeiXXars m^ mlamt^ &to4t md 
pioK la ooxoar* tbQv bo^i lato tJie top siioots of vooag 
pleats 8Qd oai;isa nitliorla^. Liadaae Q»H i e ei'footod ia 
oootrolliae th© borea. iJiJS oa*^ md iadgfo Q*1%, have 
tiB etvoa the tdehoot yield of bocer fsQo ffuite« 
•s^ ?* uAlOIH/IiO ( m ) * isoains quallti©© ead psrodttctmty of 
tlio oosde of sw&etaod popper ess pleat a© 0 fuaottoa of 
tile aoauriiy of t te seed pleat s)d t l ^ toa© of iiarfostiag 
Eef» 2^» Qtd* tyj * aaet0.,, yiavjid i^ s . is ISdSj lee^sei* 
mill iiiimniniiiii iinim iiiM iiiniimg .iTlifiiii m m«»wmmmiSmimMmtmi»timiBimm r I ^ ^ ^ ^ 9 ^ ' ^ ^ ^ 
Ti© eosiafi uali t ise of tiJ© seeds of t t e aflX popper caittiros 
EiovooJtor Eassldi SS* aad isoldav^i obt«^©d f^ oia i?ed fapolt ( Qat«i;od oa %lm pXmt ) vjoa bettor lilti^ tisose of ^e^ds 
totoaa fapoa afalte tlie epsiitioR rotii wao 6-.l{|^  fiJUjiier md tli© 
total yield l0ij i3iel©t'» fhB loOO e^aia aoasht mm iiighor se 
tiiQ fruite ^ne aed© a^jUfo* 
99 
msmm FOR mBQ^'umun 
?d« mmmm ( B B >«to« ssredniog am taarialtility stages 
tov 3?elii$ife soaodptlbility %o s&oot esid fziiit boxer 
in iio:ma3. «Bd r«^o^ omp of t>risL|al* fnyyeaa SmimM 
«ieire %im isasrt eaeeeptiblc) In nozmal a&d retcma oxope^  
£oU«n@^ )»3r h vsimt* ^^ ^^if ^^ b& sis&&®& m totsvoal* 
'm^s yl0X^ «&9?0 leiVt «^ 3^ <iept tiifil Airei^ ey mm et good 
Tl^ld la %im m^mX orop« ^lare «as sleiiinoaal pttaaoW 
5pio floiJ sQisot^io vsPPiabUity for sevoral eUarastors, 
?9f lOLas ( A 0 ) otot BcS^role i^oai sttsSlee of Mtiaars of 
sua aatliers of t2ia ttso v^ieties of 3t M@loo@9ad wore 
to^mSL to se||tiJLrd Ol^orent i^tdia and different aam« 
amadta for o^a.ae fossiaklQiif fSio difforatsb parts i«e« 
fo«ilt fiimaie^i <9f^ ^d atl£i2iia of tiia Bmm taadaty 
ooald be iodooed to oaiUtie but b^ dlffereoit s»dia aod 
eapplflme&tSf lasis p<%able reason for aooli differeatM 
re^oi^os to aatric^ media as*® diaoaased* 
30• QDOS^QJ i ? 0 ) • A stttd? Of tbe ooaditioix iiader wnioii 
^ator of tidai ealioe oreeiis ia atlUaed for orop pr« 
odaotioo, Af^ piOy joar< lad^a* I4| 19iC; 4S2-SS0» 
a»iael.(3||Qaaa lod 0« fritteaoeaa «erd fooad to csra» tiad* 
der vary aUcaliXity ooaditioa^ ^Ma ooaditioa ia vai^ 
good for ita ercKst&t 
@i* OEfiMXa ( F 4 ^ aad fa/aaaAEza c o z U nadcrgro^ad 
aololsos ia aontrei ei»dea« east« ^»« A"J?« gQraat» jr» 
£S,af 19701 ©4««6, '" '" '^  • ''^  ^^ 
fiaamo FoI^Ham aliaat^ «itli 0«@ ata diesBtor perfo<-
rations apaciad 3 x 3 os^ jo^ aoed 6$ 3 oo deptn ooaaa« 
rted »oaeii eall miatare to enabio eraeJta aad frait« 
im, f>t &m PXaot { aolaooQ neionaans L ) oa oaijr 431 
om raiaf all* 
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flo^jrine m^ £riiit Odttia of ela plmt ( Solmom^ 
tic (^am%h oixxeibm^B tx&otoa »lt& aO£ at 4 iovoia of 
cootdy a^i soo { normal aj^j 9B0 aia U(m W^ ios 
& bowe dally tm smm akttemmm ia om^h QQ& mp<-
eQ3?a&0d of %hQ plaote earosta tiMeir tiio aormal aoA tlis 
€t)OTo Aora^ lefals ot ooi «@f@ ^paxes^ mith ia ^ 
day8# iia?&ed lao2@@6ds ia ti^ tjreadJl «ad ^ 7 «t ao» 
of ie«?#& att4 l o ^ area wore ot^ eerved as 50« CDOO* 
SS« aomiEX& ( H )9to« zsvitro oa^ove of tuiyD&fftiiisGd {miles in «;• aalaegaae and Xt& dffeots jr^« ?* 
pitieioa of iiaplold o«u& la c^ ltnnriad; mt&x^iXkm^ 
ovaries in i^ * s^looipaa mm observed* in ttie oveer^  
<ultair@ of <.^« ae^a* s£iveatitloa» roote difeos^eatiii* 
tod frcKn 0aliustleeoea* %% mem posaiiao to ioduoe 
li^loid piQOts i^os female s»30%opl»yto ia mo^i^pm 
tjjr «jb0 artif ioi^ aaltiue@« ^i^loid plaata iioue %m 
xeettlt of this etiltase* 
-VIOOIH OF n miS2TS 
S4« KMmk i 'i |« fiooor of Fi plmts aa arele^ed to em of J^P 
S & f ^ ^ ^i^t«» ilt„v,ffif>|t, |aj>fflfi,,g> 0| 1«S?| 
X& eea pleats'vigour of f i j^oits i& related to ege of 
tl28 Beads md Fi o^esee of^ eibyoold l}d of s^tal^lo Sim* 
pe Qod i^eiity of fiHiit for iaar&otiQ0 Itesido hoitm 
superior ia |eildiag» la msmt 999ssas tHa Ft ssodo K@& 
iioati^ a© til© iasediste offeot of oarosete. 
as* Bt^m.^ I 0 u J md i^is ( A c i* mmt sme^ ot BXBMS^ 
OWLB p^^ltis i Mat ©Ob j Basipt^o faesidal, tUe TOCS* 
tor Of l i t t l e leaf firjie of teriaM* J* B@8/Mtt3elk 
Basts witu 47 plaate speoies l»ioB|siQ6 to I4 tmiXi^ 
rei^al^d tfea& Ijeeidoe m a j ^ , lu pUireiti© I Bietoit ) 
ths ;re86idal teotop of bria^ai l i t t l e i « ^ iriraiB. o « 
braad sitooees f^es^ oa e^ t©xl»ittor Goard* IlaJia f 01** 
oiarW.te fietomstti© ) water sKtoii# ©to. Espooiaiiy to* 
ba&oo oa wMoii lim ill tHey ditd witii la 8 iff «d t«mo* 
to oa mhHh aoaetaiity ocouffed nita ia £4 ijr. 
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13i» Qf^ dot of tue ooBSjeroiaJL preparation Hoa^ ao 7 on 
tleX4 asd earUoare ot aaven verlatiae were oI»8erv«. 
94* BraoooJleslsia li^ ^rld idooaoe l^ lie aarXltat agfter 
tireatcimt turot^ eli iMoaa tloiaUe Bh&m^ tiie gfeatoat 
ii^ proTecii&t in eariia0jr0« HiiiXe Bom early s^lda 
eHo^ ad idproteiaeata of of or loO^ foli<3»iog «i?8a^ xa@ii£t 
e^^.^ia ( aiollaaa )• Sffaot of OlffoireatlaUoo in tlaa 
availa&iiitjr of «ii^ ®r oa tlB yloXd of em plmt^ Bio* 
ggl» 88,S| 19681 487*tB. 
TaariatioQ of soli moistoso avalXal^ Ultsr of iH»^  ao4 
of «€^r @appXy« fiilo action pio^oed a bet^r yield 
of o ^ pXaat per nolt axea frckn tHe o\k% oat, ttio lot 
orop aHo^ eS a Msbor walglit of rioXd witJi lOC^ S sfQi» 
XaUXitjT* 7110 Xoir©X98 of afoiXeoXa aoiX ooiatare isti^  
at 1)0 aoffioiaotxjr §AQtt i& ^ a t i o a to a &irea aoiX 
laoiatmre atoii* syataa* 
-UMQ MB mum •» BfSSOTS 
m^^nmumi ( B p ) md E s^sr.s? ( s > • iffoote of ooa© 
treoa oxaaoota as foXiar opray oadef vor^ 'iiEia Xavaxii 
of Hg aa4 ^* 00 tiio ^otaio oozNtat of b i^aJaX f»a^ 
i*»« |a%,,^.>,.soi« B,i| 2»«8| £7-®e« 
foxier opray of at« aod B» ioo^aaod pvotein oootaat 
lo saoe^ raX i@4«Q£ n^ ^ & *^3i pg ^ nitli m« •£^07 m 
od 89«95 H^ <» 44*67 pft OS nitli B apxre^  taSttXted i o 
0 ^ ^ aad maiiliauoi pvotaln oootaotfl^ 
Xeaaia aJgyua t* ii^wmm >^ Bet, Upii| i W s 48W46^  899»H^ HS ( Q£Laii0 f )« ^^idieooo th& mtlBX (MXtora of «o* 
th& oaXXi&ea ^^ddod on tlia diffeyeatiatioa aadiaa 
golo^sr beoisBs amk }»roisa» pXa&t Xota davaXopad X^t* 
or ffOBi 111080 bXaoKooaA oeXXoa maaoe io oaXXas «eoti# 
ftsad 10 il£« after imbaddii^  oo tlia diffareotiatioa im* 
Mm. neAXt^l^ oXo8^8ted ti&stie^ fonoootTio tieaita » 
apoderoid, i^&iimia Xlto Btraot«9rl| m^ plm% primosdio « 
Sara o&sor?ad« 
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Qt %h& ©aleflsia aissoa eas^les la ©wsfeeara Ho t^li iattjcw 
tl» diff iooBi^ eC tip tgjsoaacaiQ rooogiiitioa m^ %t9 
^aSimt^ of ttitd ms^ie» of tbs s»iiiasum (iOM J^.^  oae 
lBmi\a$Jkg tm emkm.Xf a^teatlire epeoUs > ia tuis 
arsa* OQ tl» bftsis of oox l^ioXOsicail a l^ las aaii^ 
teaoKaetzlo o ia l^is . m4 artiifloftai, li5l»rl4rl2&»io% 
ll»3?@ are timo^ AiBiiA^Qm aiamaata (4) a* pao^ 
astern oross aMXiijr raxa^loa aMpa 1 ^ iaoxatlag 
^«2 | X9?a| @X?*B&« 
B^ ^^ U^ as &fB%&& oaolttaisaa naza atiadiad In t ^ a^^*., 
frmj,« otx^ Xax^  mim ^^ aoa<«a8aloaa iadttdias f ^Ipld srTibdtifiiia.fii.oe a&d 4 liascsDXaide* %% «aa fooad tuat 
t ^ dliiaida aot^d !» oso8& a vitft aaoli otiiair 1 ^ ax» 
aa ^l%h aatityrai latrasCtQida v^ airsr aai^ Xy tmt aatras wu 
liaa^Xaid oiroaaaa batata g tatjr^iolda aff £ Daxcglolda 
araasULXy |i«odaaa liyi»dda« flia diploid §^ totjrapXdid raa 
of Bm ali^aa a^ iaaiaakad b^ iijitild atarUity« 
iaimatiaatod eei^ oialaaULy« B(»t«.iaa0 tai^jio OXfXoaii 
X d ? 3 f £ 6 « k 7 8 * ni„,,.iM„ ,., „ „ • . . I , , . . . * 
la aaiaoami taa fasaa^ioa of t |» xoaar fostioft of 
t ^ aoToJia %iih»t Iftoltiliai %im partioa l»aX^ t ^ 
a t i s ^ iaaaftioA md tiia Xaaar&ad aa^ uaglaa aitii 
tba aileaaioa of ti» boaaa (^ the jpatai faiaordia 
taiflsrd tiia iaSsas srimoifdiaa. £aelQaa« 7te axfeaaai^ m 
of «ita petaX beaea la acoead by tiia aaaasaalia laao« 
tp&se&im of tia iater pjpliaoTdi^  lagioaa attet btal* 
^ tba baaas iato tm pat^ pxiooi^a ^^ gaiaa of tiia 
v^ wiffd ^mtk # tisosa vaai^a, 
• i^ Hisoimas Of msmm 
9»« llAmi^U i X 1« oaHiaoaisMi of tiia aftt&ara of mm 
aoXariaoaaaj^t«M^* 1Xi^% S3^  X9X9| is*»ft9* 
WJIII iiiw'iiii n i i n i i i I III II. iuiini|ii»iiiEiiiii 
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epo^i^fflie of tJ3d etittire ia noOertaia by 6 8p@oial 
disjireturo tlseu;© from 1*? XQj^^« tldclc. The fla?-* 
s% oiiaage la tliese oelJU are aoooo^aoiod by ai e^ d« 
umaXfitioii of oiK t^lo sola BQ& oololaQ oxalate» 1!2^  C^ H 
14 and oaioium oxalate* Xbo aold tt^o, ettaojcs tiia 
ISOtopXeaB md <39stani»^  lt« Xt ooatojrts tip walle iiw 
to liemloellalo&e oasl tloallir die^Xiee %tma «ati» 
^Xy* Tb&m cligQSdS ooour botore tiio HmQie ope&s* 
9<U SMSQE^ CES i ii ? f >« isoXamim idaruoi a&tl iroXeftea sm 
0ol«© la Aywstraxia* .^ ^oin'.s Xaa^ .il&ybairiaa> Ift, X»74| 
4 Isay for tlie Ideatlfioa^ioii of oXevoa speoles #f 
of ^4, 4dt 92 «ox^ co«@d in %i& plm%B Gt aoiaattm* 
aoXmtm studied S9(l^iHt3,mm« i^difXorma eroaaad i«i« 
adlxy nith mh sp* aaSaBsbat ^smms !>©two@a »^ naaifXo*' 
rusa sop ap* Utttefia sad a* Opagga -mm aot aieoaaafiAX* 
95« sffiU^a ( Emim D } and bm i i)«9id H )« aoteirdatioii 
af aa&eaoa&ao by peoiollXla and Xmifaasa of eug^ ara 
9ttd dry iaattaap prodaot la ii&J^^mjLm % p|^«igaflg|iyaloX» 
'j?lia affaat ^ paoiolXlla oa pirodtiotl'Plty of dfy matter 
i»d rodti9laa.Sttgas>a nas attidiad la Xaaf diaoa of a* 81* 
ligga ,|^ ,# PealolUla c^tutia® elf Xo ppa beaefS.©iaXy'*«SKr 
cjoted pXaat laataboxlm daXayad aaaaoeaoa mA oofiixo* 
JXad braafc do^ ia to a oastaia ex&eat la %M,0 apeolaa* 
96. BAJ I B d^aMT )p((|M.ma ( ^ 13 #^ laoXatloa of prattu 
iXest from t|iB/,WJXi^ ^M tiecm aXlocea fraotad aoXai»» 
«o aisrua !,• Higawm i.. F.rotc>^ ^^ .^ .iasiaa» «9,S| X990|S9l#> 
l^lflofl j^oto fXaata mm laol<i$ad fsom tits la tar pxa». 
osatoX ragioaa of £.« aiagaia bairslea by the roiaotia. of 
X»g 2sr »lt£i X^ paatlaaoo la o * ^ • 0«se M Sdososa* 
aaxatloa* iurtii^r atiidlae oa soiao mipaota of apeolflo 
oiidlum ragolraiaaata are l a pifograae* 
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III ^ U ^ l ^ H X 4lpi.l.i»& mmB lataifims ii« figure!«« 
-®S4ifMCE fo QQimmm 
0 ^ ^ ^ ^ , e o i m „ i s i > S ^ Itt i^ l«=®it® plaiJeejfat P ^ | O B ^ . 
seftalu eioiPB ^f a* F^3ii^ |@ hem hioh Isvoie of tlie 
.r©§iot«Q0e t0 Ft s^i^^:SOl&iii a^cP^ Qhm^&3^ t@a$ 
:£>« Soi^aeieajmei om of tu©^ geoei? 1& s^fiiix^d to i ^ 
aao© itf^fooatiy la fiojsferoix©^ by leiat i tely i^« ^m 
Xa m B^ma %h^ lo fcuftl^imr IfttoxroXetod sret dpooiflo 
mt ismteS,& &%smim of tuo &&o%@3?ltm* 
@@« mm { f R I mA mm i mqmm )« m isoj^itonoo of joftotoooo 
iiiojgQttoo^ t^ io».ioi 1^01 iiiSipisoit 
jSloi^ lljrbriag f a i l l e s C @e -» 1|M) p^Oit oool^  ^ Miro#> 
lit las of DOfOftts »oro t©6t©i iinulor ©fotsfeU o&etatoor Q^sm 
^Utloi^ hf lo oolliiios «ltii Qi IPSO© 1 l ao l^^ of r* 
I'soimtim £roia lor^'13 (&lto ,} • SooH pla&t mm im&lm%Q€ 
by @$^ 3 i^ iiaattii?& &t %m p^ otsmd stegp cud &@id f<^ 1& 
aaifs at m% y tO# ^ ifoloPllve litisiai&^ mA aiDOO H^ 
c^  on 0 14 lir flid%opo7lod« 
iim^sm folatloo0l% In m mt&mpe&iSiQ Is^ai^p Uw to* * 
a«^olj1«lo.li oa C ^ • 18 J lo-©aelljr cxoeeot «»lt& a#. fJtJ^  
«i«fo|Q I 21 • a4 ) la t^e f 1 pposeair mlf i i iploiae am 
I'toi. true &i?l£>Xoid b^amB m& m^blf farlftiao mA |poU« 
iko «t©tiio.t stexlUtf m^ ?ocl*iO04 flgo* of ©c«ao fi plm^B 
me fe^latod to bo «tie to <ll«&gr2©ii|r of tim p&ssm&l 
• m&smQ& m m& to mm * oytopiesia latsractioa.* 
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potato fgrleUes, 3^ gooa ^al» S7,S| i97S| s78*77 
7110 q»eUty of piroti^A In I ooXtivsr md & oXoaeEl 
0JLd0ti(m& of tliB p)$8f%o mm evaluated by asiiiio eoi4 
Bmfmm m^dl ^ ^ a asdno aoid eoelysiejr* Mti>tldoftiae ^a 
ayiitlao m^m i^MAm^, ^i%^ perfosal^i aaid to metMo^ 
Aim viiXfo&e €&d ojT&teie aoid* 
-mosamioa. MSTI^ D * mm umoinQ 
^^>f diSXX^ ED ( f )« ^i^Ie Mooliomiosa isetiiod for tiso 
preparotloo of Mgli speolfle aotifitir* Bioolicci^  
Biopii^t Aota* 260,4J i07S| S4i*46, — — ~ 
4^0 aotlate lato <i&9 plioepboxlpida of tMn BkjeB 
of potato I % fei^afgiip ) tii.fe9irs^  ssm^ ^ S ©.f 
tlceuo md ioo li oV®^ etxate, pfiospiiet djaajjoiiiie 
eoatoiaed to 3.9*^ 0,1 of tUd adiololst^od :radlo aetl* 
^ t y aad im& a spoolHo i*i^o iK>tlTity of epproxo* 
laitjr* Tito pliQg|!|iat d^iolioliiio ^m XeboJiXod oaloijr ( ^ j in tlis OQpstiiratod toiiy soldo [^^ a i^ ao tfiao 
mit^lB tost Etoo a ti'eoez' aod ouiotrato in bioolieal* 
oaX dttidloa^ 
i© #^ smmoiA ( I A )# l o s a t of ^i^m fiolamm stoootoiaoia^ 
i»» L^glpedioeliedaia aid $• dolloliQgfcl^a la j^ gaoa^  
J ^ potgto fo» IstSi^  ooateat of dgy aaitter aefoargtl* 
fojyl iMm^ l&Mt i07#f 47*63t "•'"""•""""""" 
jddGloe by tiie ^toa^ to «Mo& i t tiraasalttod tlioeo 
oiiafaotofs to tie progocgr»tbs ^ s t opo fo^ bareodln^ 
for protelo aad ^m^ potent end yioid vat a» s^m-» 
otosst^f a« LORSlpedloolXaton vao p7oiQliila& for bareedlog 
f «p sf apofi coot est t 
i04« (1418 ( P C ) ato« <stiidloo oa ciidraotor ageooistloa la potatoes j< of aayjoultagsi goleoee* PK* UO.ii 1978} a i & » i © ; — — a a s - ..-*-..-.*«^ ^ f I 
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CO offioieate ai^ t^biUatad f 02f l^ ma^i&loai^sX 
O0soei6t«4 @ltii e(?0r^ @ ^beir iRii£|)x& m^ total 
tttljsr^ aetter per plaatt Afar^s toiler nei^ sb* 
@ad laost of tlt9 <^alitsr elisraitexc^ 
'^OSU himetz ( H I ) , ctaosriOd eaEoJ^ ai^  md ompettam'* 
tatioa in tJHo tleslisr t i s^es df &{^ Mum toi^ trofim* 
iumpHyslQl y€S# golir BriigeUM* *6,i | is*?©! i-5>0t 
At 0 a tile et a)»sorpti0E leotiiom JUi EoX for poteito 
eliees 3084 B4 :^r* i s m es^poasQtlal foiiflrtioa of 
t£io 6St@j»ai mm* m m^feia of HaetiQs of ot 
@S0llQQ69 ia POt^ O SliO0@ Si20l$& tHat X OOH^ pOi^ &ts 
GSB stubo i^llaX^ in oi?lai&« ^^  iuolifii^ QO^m solia* 
tuey Have been eqostet tilJti tlie o^tojplam aad %im 
fafiuoiet 
-OHLoaopmxL ^ soi.^iiis ommm. 
t^e* og ( M 1 } a&d ^M0i^i^ ( B K )« Coatroi of o£aozo» 
fbyXi mA solealae fomatioa in Potato tiitjers )sy 
oil aa4 dileted cAi ti?aatmeots# Hort Q^eaoe» 7,es 
A tf eatiaent of potato iiibers ett BE c witli ooso oi l 
S&mm.% oi l i l i76 ci l Veg@te3^ e o i l ms Mneral oH 
0(i;Bifi6aotly e{^ offootively laiiiUted QiiUj^soph^Xl 
as& o^iGi&lAo fovsiQtioJi^  A ooaomtirsstioa of 1/6 oom 
oil oad 9/B eceloae was t ^ ciiiiisiim effeoti^ 4ilu>» 
teS oil tresimeat* 
l07.^  mmGBJmmm* w i^S of ©if eotl?© iooreeslue of OJPO-
mim lotato varieties witlietipioid epeoiee* 
fiefQgetiyayi* ^| l973i ^;^4^1, 
fhQ itea of j^llco oixtn^re in oroe^iag ^oitiTatea 
varieties ^ th diploid &pp^ isitsoted bof^ r eot b^Kt 
iiot no* of 8@ods per h&ws$* «#j?ayiii0 tlie eligmcie 
^itH t)07ieeeid aoMtloo inereesed tDa oo* eeede per 
berry» foaaefeioo «as relfaar better taaa in field 
osad* in 1064.^|Cro&ees «fere effected between leo* 
eottiveted m& six, diploid epesies. 
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m Soa& )• 000 ox 41bi#,lolde in tile bapecdms of j^^ 
tiiXt^^am oa?0ii*sl>ility |»0iis?iair» Heygaitiea 
70,1 { i^^ j lSS«4JSp 
jR tills etaOy a m a ^ ^ BO&&Q SmitQ ratio oiae fooAd 
groups ^oro iavoiv@4f flila a^etio s&oontedto i»f 
la inter ^lupioiOa oso&ees nitli ia Qsmxp* fuboi?» 
06tm, i?«0 in mbaro&om ^be^ioi^s i, pMf^ja asa 4^«0 
ia fttbeioaM ^ibe^loids 1 ^Oigcma Oiiiaploidaf fh& QQmle%0 etexilitir SQm& In osossee Imtwean ooXoliioiae 
&&ioX@d aiJImploias* lix potetto dili^|old@ %bs es^ra* 
s^m &t %im gmotopl^io iaeoiSipeftiMiity eyste® o^ 
t!;6ii p^ tcd Jyoi sQide opioid dpoaios of Bolmmtsk* 
ta&oo of emmocio cto^  biOioeioal oiia^aoters of t lie 
pot^o in latex fsrletel oro^^oo end it& importmoe 
lii breadtiag nm teitletlos* &ofergtltayX l^iayael 
OTOsaeo iQirox?lQa tim fouo^ixia tmx mmt^ zoeletaiit 
nfmi^im ^&e0 medo* 2lie latt^cltmoo of eooaaalael 
oliareictors ^opoa^d oa tlie pavtiool^i^ paseatal oomp* Qooiito* A greatear number of piir^optiiora feolttrnt 
bj^fide tsoro acted i s Him ooi^fiatico« Hsit}rlil0 ^itli 
iii0£k j4€lde ead Moii et^oii cootiiat vtm& ootod oiroseea 
loTofias 'i?riti<iovoi gibiia S90 i» fov^sax bel t ! eod 
01io?# ^ 
-CfloasiiiQ 
i^Ou jSOBX^  i K }* 7I10 relatloaaiiip botaoan mBiBtmm to 
bxaok XiC fsid tabor viot amt la pro^oolos £roa oroaoos of 
potsto Tarioti®© wbloii diffor la real@taaoo» PXaat 
ggQgsdkg, 40,Sj 1076} Ul^^ "•"""•'••'••' 
^tiioitsb 6i>s!6 oaty^orltloo nalateia thet bo^li dloordor 
are omeod «r®*ale Carototora, tost© la?oXting IS ? ^ i » 
cstlQO snored tiist a paptieolBr Taaioty iaay siiow dlff-
^oaoue la reslatmc© to tUa t»o oimmm moh differ* 
eaoe ia rsalotissoo* msm borltabXe but I t ^m poj^lbXo 
to ptediijt mimt^ orossles feriotloa* 
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lUit ajKAaO? { *> H )• Cyfioeeiiotios profclojas 0^  I^tsto 
spa ovolaUon oro potato apeoiea { 0«X«} of t^aotioa 
tttljoraieltija ( am* mSK ) . OcaettlkQ 0,4j i970j 84-65« 
c;srtoaoa3ti&6 pjrol»a.e{a& of Potato Bpa m&hitim &e& 
t^aatdd Q<i0Qmim ^<^ ^^ &®v iiy&teQatio priaolpio of 0t&%»* 
tlirlaioa of %^ sootisn* fiitioiferiiim f fun* mk ) 
f£ioa» mil*) into e s{],i3s«ofite« tiia mmM ommmtr^ 
of tj^ a» dm^lma BmBm^im %& lo^loaL in tii0 
iiish IBM mm jji» soilvia eod poxM* Radius nitli tiio ^g^^^i 
mties of /ia<^< i^iia m^ rnhQ oCLlia M^ eabo^s^otloa 
-CTi^H.i^lSO FACTOR 
IU„ tmm i P/0L ) ots» j^oititlott of oytoplescio factor to 
totjp^olci caitirgtoi potstoos (eoiaos^mos©)* m»3:,.. 
mu/UAi i W j 4l&^o. •**'^ 
Mal7@o0 mj^Q mad® l>jr o t a ^ of ^miprnmi sstQm&B ot 
eytplaeaio fsotis^B of oQl^ ao^ ifii tutoioms i^p* mOie^oQ Qsa G» toborootim Bgpt cpo|a.€«le feet or© of thtm 
3 BostB 0f ^« ftiber@oi3o wo£f3 cofi^arod wltli tiio^e 
of tlioir diploid @&03oto3r&» HhB lof form md o^o* 
pXeiSQio i&stoieB of oMXi« B i&ti. goaoirtioii deiflvatlve 
Of limgti PoopXo oiiUi «o£<Q ttiose Of d* M^nexoeom ^3^ 
taSdoz-oaiiai* tiOi^ eli pofplo ottlXl fi^ e m c^ss^Xo of 
diroot importatida Id^ ota cih£xi» 
i i 3 . BsiAiDaKADt^ a ( hmm U ^B&t\3JtBtim sa t i t io of 
oXeoyX ooeaa^ ^ e^* ^ j^r laiorosfiois^ isolated f3!oia eootloo o 
of po6ato tytl»sr ai M^A..MeMm8 />ecd j^oi. aor i) ^oi 
a ^ » X i x e v a i § i - s f ; " ""^ ' •.•.n.,.„„..ir.„. ,„..„„ ,.,•,„ 
33otlQa of tab&ra mc^e iocabatad ^XtU (kmios^vm oXoato 
X • HQ ead tiaeo jolorasoislXB vi&s& i@oXXat0ft Mar tod 
oXeio aold ^m foaod ia tlio mlcsososioo i^om tsosh 
eXioeo ioouba&od ^i%h radloaotXYo Bnmoatta oXoote t»at 
i t tim BBBtim ^ore aalotolnod xo fitro for Xo£ir» fbcTQ ^ ae Gc»i?@rsim of oxio to X i ao i^o ^ id» 
iH» c i i ' ^ ( MS )ft6» iioiXftualeotioo aad aiao otatiia of 
SO1X0 ia fcHBtiommp to pot^o apeo^o l^ttisei dloea^ 
defeXopmc t^ ead ooatroXt potato aeooacolit ^9«Si X974: 
HlMMMMMii* 
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0ti@o0ptlbiXitil06 and a xoom ot aatoilticcs m& ^&a 
doim»ar^ idt^ aod ^th otit tij^otadste isitli %tm eol4 
fiiala^t J) « i? (OiaiaoxopropGaodlo^ozop^opaiie} i&* 
BittB iQ<lloat04 t u t 6SlX foo^etiOQ i2?itli l; «» fi a&d 
ziao aefleieacey tsose iavolved in tho coxxeetioft md 
lQdaoti0ii i@i^00ti9eXyp of @p0O 0^&ottox!i B^^ptom* 
118» si^Oi^s ( Q 0 )• iftfaaoaa© of a sia»n periodof of^ora 
Uto oQdiae oat 1)0 di&trltKitioa 0f Ua ia poiG^o pimt 
potato Blmt£s ( 43f ttt^eroggm } ^bioh V^OXQ la temlt t^ 
mtif Meted fl^odaore 1^ C32 tusi acoiaed fXaate* 
S2jst of the i4c ^ao ^tmaia tHo mges freotion \sitli 
th0 g^oetea aotivity ti?siistoo^li:i0 to tim t ip of the 
plmt* 7iba Islel^et 140 la tlse amvol^tiie on^mio &oid 
freetion V}B& fOoM In tiia leof BMoii I:Q6 fed 14 CO;g 
lUn Fmmmum { UQU h HelloS^ Xo and ? ^ i d metHod feop 
detootios ooatiemiaatioQ of j^toto Xubers l>jr dx laiala 
{a« tttboroeoffl) aiTQ nofctod rapdXy by a beotera wtea 
IjQCKJtttetod rasoroMoaXXy at tooaa te% (X? C) iOd a 
JTatetlfe itimidlty of ie6>i>« 13»co aoaditioas fifoars 
tto e^ ra^ ffii Of Srwlala garofco ypyQ isiiioli If presaat 
oett raadiXy be'^Wadl©'!! b^ '" pla^iKB' rottXce tissao 
oa a mm a^Xeotita aaditm mtii m ovarX^a^ of pao* 
tafeo QQim ^hlQh i t foriaa dXaaoostlo actvltias* 
iX7^ tiilfs ( HOlBir/ro )Qt0» Jiiteot of eddltfioa of l^ o^m oa j^ ta to pxmi prodaotioa» Brosaatja £9,X| X0?Jg{ 3E9»30 
fjjo effect8 of Qdditioa 0f Bat dlffayaat ya&s appXad i& 
mi^tufo vltli oixaioQ ^£E f01*130.6(6X011 iatlsa t^soi^ of 
pXantloa tlm@| aeaida d]ro0alQB or by sparyXag n ^ sttidied 
in aa ai©a ^bare dafioleaoy aya^tacus wasa ofecarrad la t t e 
psefloao i^ oar* Aa iaoraea© Xo potato productXoa of 
aboat %^ '»uso obtaiajd witu tlja additioa of lOor 20Eg, 
of ^osBz/hm^ ml^ixme ^ith nm* 
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lUi^msiTm { mim^ ) * 60O0 eenae rejr lMrt(^ et@a ^ith 
m stapoh of potato, BaXl gQo» My» SlgosQM. galt» 
I3i6 potato stgroh^^ UraraOlfited with 9& QdQemm vas 
fit aoo Ejro^ t I m@€) t ^ e loo Kard/Juri ^^ isoo srod 
< Ksfra ( ms@ 76t# lOOO % ra^/lir ) 60 4^ eama ra? 
iarj^ adiatiott a^^ oliaii^ a liia ;^^ ae&ai^  df tua etaiioli 
of 3* ttibai«{i@am« l^ &e J^ al^ e me^  to on Ic^ttaot reot« 
dit£©raat t^wk %h@ ^oviotis one* 
-mmm^ 03 oosCi:sm<irio3 
iiiU*ux3S ( ua .ima s ) aa4 FJiJascsB ( l^ait© ) • Heaafeloi4al 
activity of X «> oiia90i3ia% B*£aot of i)$4£QQ0Dioa aom« 
y» ^eiaetoX* Sgi| i9?i | 06-»6lf 
X «» «luiooQiaa a stairoiS m^oo ai^aioiS fxom €# ttii^ aro* 
autt^as imif©0fiiaiis' mtG toxi« to © 15?©© iliriiie a^at* 
odoy pani^raiiae xodifivua mith &&Qmmio$ miUtf 
trm efo out pH a to ?# A atuay of tb& toxicity to a^olt 
oeiiustcded ^ 'd 9^0« of I. oMooaiaa ia Ixiffear fron 
FH 4 to ?«5« iodios^ad tliM fsae baaa ia tija aematiodae 
£02% of the ooiapjiMiQidt 
-B^ rsGTO OF ICOPaOP.CIOi 
lm*3m2>n<i& iU B l ato* affect of ieopxo^^mol m t|» aoti^ 
fity of partioaiata etaroli eyatiBtoae. payto< oi>oa» istry» 
i i , 7| i |?g| gSlS*SSi3t ^^" '^ ™" '""* ""^' 
flia afla<it of aav@2*ii al<»liolx»|.a on p<rtsiotiiata« alkmoh 
ayataotiaaa froa potato tuber aad isiaat 00m { ^ a a a ^ 
aadospaisi wea at^dlad* Hlab OoQo«of iaop^^aoox l a tha 
ia^batioa misEktra prodaooa a oceat iaorea^ ia tlia an** 
s^[m eoti?ity» ^B aotioa of tlile alolioftoi oa JCU t^io 
eoaataota aad oa tim diatvibatioa of iaooarporatad (3iti«* 
ooeo 1>at9eea myXoas a^  antiyiopaotia ^m studied^ 
lU^umJiBS'HE ( tiiUias f «^ isffaot of li€^ <^ poa dataXop* 
potato tabef and la most oasea tsm tm smm tubav 
itsoif« &XX tiaauaa m&ee aub^eted to idaadioai t* 
m^&vmiSQBf ttaXta^ tlnes^ oaittira aolatioaa aad 
eratioa pfooadi4raa« fba abaaaoa of praaeao of liahtg 
bmever^ ereatxy la fioaoaed %m da v. of raapiret* 
ary oaaraotariatioa typioal of a^ ad atoraga tiaatte 
aiioaa« 
I l l 
^mmcsim 
ireselme doses 9f n$ w m<^ % m ttm pt^rmtim 
and tiid <3»8ilt7 of 3# tabofoeam, Qm im aoix 
floiae aod ipalit? of tal^ eire «eiro ro^rdid asii 
levels of avaUa^la fm<i E in t ie tj^^slea plQtB 
»oro eoBip@sPtt «itli tuosd in %i0 etmtmil fXots* 
7ii9 saoMSjsl^ of ^ o^adea 3t %)» bogialiia "aa^  oi^r 
loo z& / im tUB o|!tj|zatm XeveX es^ dfi^ da to ^ 
^oat 9c^  m / i^ fidir fiulifiOq^diit «^911QI^OII9 F« 
saeiasd to 1>o tlio oritlQai olofflont* Ajpoiioatioft of 
UkB )^ / lia of fotm»i\m vm foXXowed Gf m inoreai-
60 of 80 m / lia la tHo lofel of KVeUaiao £« 
^'^m tmoiLlB ( X^m H U Sffecttof Flio&pliisttio i^& 00 
Ti^mm GQi tti^ Qr fd-xm-atioit io tlit fotuflo w« tab« 
erosua u 3* m aoo Bojctio* Mol,* 93,0$ ^^^1 
iy^ tHouiel^  dtlaepiKm 014 not lof JUi^ oo Qiu^ oj? of 
pJdmBS^ ^hXmmB m potato ki^ahdic io groifftii 
ol%Qabojp0 %m 000 aoS XOQO £pm troe^ moots si^ol* 
fioootir in«»ea@9& tiio otisfljo^  of eoooaOXy roiso» 
offlos Looeth. of psim&ES rMzomeo «@8 loose asod 
&y 09 19^ ti^fi^Hbit* m* of £riiaery ttii»ox8 / 
pXaot &eomm&^ »itli iooroaoioa otHojpXioo oQao« 
fotaX ttibor is©i^t / fXaiil vao oigolfloaotXF 
teauooO ^f aXX otiioplioiii troa«{300ti« 
-ja^ossprsiTifjff 
X^ 4« outlPl^OO { a a )otQ« Ei^oooaaltiYitir of eeedo 
ooiao oatorax eo4 oscx^ li^ oQ&aX pot^^ eatopoXsr 
pXoide* fiatoX QQ0et» e,Sj XO j^ 97»0S» 
Eedioraoietmoa ^eB iafeotigated in s@eds of aomo 
wixd apoQioa a&d eispoximotalXir oMaloaS poXj? 
pXolda of potato diffarXae lo ire£4atm@o to X0» 
tacmaifatairo, ,i}m^ em^oxim tHa oatotaX tetra«» 
pXoid m& ^oxii^otaX. oat€^Xjoid of tl>© apaoiae 
«»Xeotiia sohgQitajEl MK, m& ij- p^ ioaa M%» Wa 
au.Mp"&lLy pXoida of a»' saHgaitagl. pyotail to Oa 
tba iaoet sMo tealstSBI—""^-^ 
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u% fimmQ ( s 8 ) si4 Km^'iM. { Q B ) , sffoots t>t 
iQ'fQiB of nitrocssn mA aiff^s^nt spmiom of 
tim jioXlty of i^tato talkers ( a^laoam fiib0xt>* 
» P«l? J*t ) • ^* tee* P* Agrl » j M t ^ 8*4| i 9 f i } 
eaett o f tim I©v@Xe of i!?aUaia« mil ao i s tuso 
«^ to sos>» hen Qsn I m %9 1&& mn / im ) 
mhssfe mtiB 6t&9h ooatoul sbowod a Xdforao 
fafead QltQ0@t2i@]r« sfiia ?a]riee({io& i& spaoia0 £3roi& 
40 om 3L so X 60 on s eo om <lld not 8lio« a&y 6l&* 
iiifloQot ia flA^OQ oa oltiier of tlt^^ B (|iaMty 
olit3rooto] i^0tio6« fills ^as beomse of %lm ovex 
rau iaoro^ed ^s l4 of ta^rs oa^os tli@so tsost* 
S*i* fLOnaBS i 'i ^ U tt-ffset of water 4®fiotte m 
. * Siloes of l>®0t Tegit ak4 potafco Usmie* g» o»g 
B0t» 21, 68| 10701 96e*1^» •'•'• 
sf feot o f vstatar d s f i q i t s on isspirat i f ir aeta^o* 
lleaa i s pressated* oxn^od uptalce hf asad potalo 
tuber d i scs b e o a ^ liiovaaaloal7 r e s i s t a a t to tlie 
e f fec t of QsOS IS aaloaate « i t l i laoj^aslog vmtsr 
d e f i c i t wiiiCetlisara mm m laaxoas lsg afstaj^datloa 
o f 03Qfgm up t ^ s by dliilti?opiic^ioI ^ 10«^ 4£!« 
-SUCmOFBDB^Xa Of FEOi'I^S 
i^7« m i i o s t A E I md mu0lWMA i B }» i^ifyianlda 
scX alsetrof l ioj^i la of protloAs aold pliospliglases 
md E S « asse from thros poteito otatltairs* Aota 
soo BQt |^1» 4 i | i | 199^1 lo7*l8» «-«— 
FTotlsfi eod sold pjiosf list ass pa^tsra s&d iMbomoXsas® 
^tlvity dlstrlbuitloii Wei's studlod b.. dlso also* 
txopiK>i)@8ls oa saiiae astraots of 3 oaltlf ax^  of 
tlio potato w« mberostAia t» "Sim protelfi baads vaxw 
led la miabor© posi.t;ioii* Qoa malas^ oaa of th& 
sold piiospliQtae© eotlfity isi^ d^laotad la 4.«al8 
0^06 ooaslstlan of i • 5 alaotxo pim^^iad^ 
dlfforaat &aad@« 
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Vitro in %bB s^QBm6~QT~MaMi& wMoii iai^ yded 
t^lr^iaitiatioa$* progresalVf ohao^se la eas^ jae QOtlftJy et tJja Xomis of tuteor ia i t l^ ioa UQJB laoai* 
torea ^ speoiUfd im&orf ale* xa t ie iresdnoe oX 
Kiaetia eoluW.© lairertae^ eotlflty wea aecreesoa 
isita tima «ajef9 aa a 4 ^ o ^ d saDataatiaX ia(»?6@« 
e@8 ia aoli?i%^^ Th^m s&ml%B are dleoas&ed 
ml%h rst^r^ioo to tba xoXe of tassQ oassfoes ia QmiboXi^st^Q motahplim m& %b6 r@@Qa.a%ioa of 
^^ i9« i^ 40S f ^ i t a ) 0to« sradlGaUoa of potato %ia4ie 
tal}er viiuia ^aamoiaerop? oad mtiXiar; bmd ooitare* 
gayto Fgfe l^Qa>Oi^ * 60,X&| 1970 J 1897--S3* 
i^  a T ? tstas er^iof^ed tsom ia footed ^otsdo ( ^ 
t.aasrogigi } by mtrioat e^tai^ of macXlXms ^da 
^^^ssdfrom aeet • trotitod pimtst maata lafoofiod 
viith 0ovoro p a n ? wo£8udtft»jootod to air toi39or<» 
s^oros nhioh altoraatod daUjr £roa ^30 • SS o* 
Tlid Xow iasidtaoo of Tirtia • froo M^txots may ^ 
oetooiated tsita tUa f aot that F o T ¥ ^poaro to bo 
froo oaoleio aold idta ao {troteia oo^i^ 
iso, QBM i Paal ), srolatloa of tao GtiXtiiratod potatof 
A oytoflassie aaol^oia* la B^K^Q ( ^ 0 }, nmM. 
^S^mlQti oa JloXoa? ac^ faktaoa? of tae uoXaS ( Blriaiagam ) ( 1979 ), 70; d39*0i« 
lisloJ^OQl oiridaaoa ia praseatod tim aub epooiea 
tabaiQiim ^sa i^ortcd pm ohiXa to tike tlortliera 
.opiiore after tHo IMm. bXi^ is^  aaipliirtotiae of 
taa 184^ 6 md i& beoaoo foaadar aeiaxial tm our 
pfeseat day <»ativet0d Potato t 
%$i* omu i faai )* oaaasea of OytofXsmaio factors dariag 
taa dV{^atioa of tlie oiUtivatei potato* j¥oxatiofi 
S4,l; i970j ia8«98# • 
lU 
s^e i t ive gme* 
Qii8i;aote£l@t^ loe Iji ?^ tijrl»i4a ism or&ssiog a« tiiibar* 
t&WEn of i^ Mbb#3riilQ8im m@m studies Mter 8£i0i£l<» |l?lKri4 ot let {s@QQxatioa are oltaj^aotoad^ed by tlio 
^ W tfl^e eiicroctc? sua& as Xoeia stoXcNS. md mil 
tuiifosm tab3V8« out of 40QD aeed xi&is ot ioter 
0pooitio li^$i&B only 3 foasad ^oxo iooX^o^ Hatios 
filkort stoxoa m^ big moXtoini tal»aip&« 
Xa Mao3x pxmt@« XLX« Bropoi^ioi ot Potato ae6tf 
X eoeassae A eyatlioeia* ^yoiio> JUloolioia» Bio yhsB* 
UO,X| 19701 l5S-7b. ^"^^^^ 
Potato i >i*0 PAh^o&ma. } m^y X eosos^^^ 4 ^^i^eie 
^m i@oXatoS @i4 parlXalXi ptj^ Xti@S* Tills oixs^ sao r:xie* 
tod in aaXtXpXy tosmd* iiTo ^e ty X mmz^sm ^ Qyathssle aotivtir pooloa wore s^taXiisa firm & E A i <» QcXXoXttso ooXamat»& @3?^ liy* fl^ ma|0£ t&m. ot t l ^ pofc oito Qooty X ooA syotlioaie toXXowad ieo Bl tioXonl fiX Pioe 
Foma ffiQoli3ixl^ Mmi^ m XiiitiaX ^eXooity m^ produoi 
ioblbXtlon &tadXes« tUlB XQOOIIQQI!^  i s sinlXsr to 
timt ot %bQ yoegl ©o^ ysie* 
iary in pototo X#«ff6e# PXaiai;^li^XoX* SO|S} Xs^j 
o04<»69* 
line to0^iip^yLre protU^s ot taroo^ioa Xoaveo Drm txo&t jPcBietaat ( isox^mm eoaale Bltt ) @&4 tswt sueoep-
tibxo C ^h tttbgrofioffi ) typss ot petafetHi 4i(i oot eeteax 
a&y ma|(»? OXtter^ooco* 'tlio p^ t aa ot ohango Xo 
JPoalsteaoe ot Xefifoa to l&m ?oX& ^ ^ . Xow fjpe^ fteixoj 
oar^eat aujdiiia f^ ^oosilna r^ as aXttai'OQi in tlio trost 
resXetaat msl ©lecsptifex© Xecfee* CeXXs from irofil©. 
t m t Xe8736 aiiowod 6 Me^tr oi^iotio pjmeatiro H t ool 
a hiaimit isator posra^abXXlty 
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urn* uimEB ( Holt ) m& mwmm { a®ets ) • Brost 
Ha^ Oiaes© Qt po t^o t s . l^aa Agy,» fern e^^i iSimi 
S«!$s tai lcr i a ima *«,? eauMtioa tliaa in ai^fl 
day eon^ltioi^. file «r^a§# aiii&©r of X@sve@ nts 
affieai.@r w^m tlid day »ae elbstajr* flm lem ^^f 
aaasideralJi® OlffattaotiS la t fe frosl hm^im-^m Qt %^ &p&Qim^ ^nwitUB m& Hsiirids QS j^t^flo la 
©1i€se^ * BaU# gag*, ^ N . m.isBalil.*....1laij.. l-ii iffiii y*a» 
mf 1^  ses E I'M ( 4u«s 3^ Qt# lOD i r a i tlw? ) aaft 
^00 ^dd ( O9B0 7@l« l^^ lirad tl33r«) @0 eoe«es 
In %hi» oiimsd« 
- Qoi^iaa 
—' III miiBiiiiiiMiin mil mill Ml m uim. ifiWlii w r <• 
Tlsi;^  ©^OsiQ^ %.& d034^1lm4 iaoludiag sddale tf iploidy 
pxdidjr* fi^ teiaiut? GQd si0iia.iti^ j^oiaeas m% 
eotei^d la diGm@idoa i»f tlm^ lud^titloiiy tloitir 
ardtoatloft end l»@£3rf f£a%i0tlo% li^^Ep of ?0!lloii« 
va^m^ m^ sddad of m^ n^fskelkM m^ mlm$m 9pB* 
3f oiatler* of i©ti?apiold0 Urn tt^ 4.#- etoaotcma aad 
%tk^ a ao* of 0poola@ Itatd ooatriliialod to %tm g&i^tlo 
aa^o (If of oiiitiv<^d |tot^o« fD@ asm Mm&^ pot^o 
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oitisi dsfioloadfv fXant aoiX i^ ^2i; l07St Sd&.d9* 
time thd oa d3fi<3dl€aGy aioplciae mM tlt^lif Oauae 
JQw m4 fia^il^ tuiisy©, Esanaioe Bugor, amn 
areOiioias cugor « ^ staiQli eoo^mietes mm 1R tho 
X<j@voa m^ ^&m mA tees i a soots aoA tu&ocs ot 
pototo ( e# taberosam L ) ladiao g» iiflrio« ^ei« 
Flaai Qsm^Qmm^ ss%m BlQea^i&A$ mmt&s of siioo^s 
BkO* Qi 101960 m^ tyjSbQT yaUd f^Qm stodiod* fJEid j^QE^e ^om. ts&& %b& hm^y spvotit i^^QTB m»m^ 
eiotay* ?1|D plm^B mv9 sttmted end l i ^ short 
i&tor oodds* aiBsd steias mm f^imXf ^tJi emaiX 
ma 6i£^le Xof]ff@$* 71^ liiegbt md om^^v ot loaTos 
pXmt «ub0:r ^ U S «di!o dlenltioaotXjr fediiQ94 la %im 
pXau^ e esijor^lcg tXPOQ itiairy* k^Sat t^ ui^ r^s* Be<^o» 
t&oa i o tiibSF 3?elX& '961'tea Isr^ M 4i«? to $4 ^ • 
to dsxiJAXi^ J IS/A o t a o m ^ fxaafce^ proog» n> MBA 
o t eoi» qCA« ?3j7i XOVSj ^$3-87 , - « * . - - - - — . ^ 
•?ite virion ( i>a7f $ !iybriais3©d loTltaro »itli eoxaoXor 
DHA faroffl Qovtj^x nalatootefi Hoet spp« in eoxaoooasa 
€&d lateotioa ^ 4 oo ilet^otibxe ot^ootlim eoXeaooeaXon® 
PXanto. p i^ir 8Q^ym6& did aot Initioes i& Lyoops*. 
sioao or ajwara a^  deteet^Xo leToXst fi» i?e8«Ut0 
GTo oooeid«^t:d to eupport tk^ El^ttiosis tuat i^sf? 
may imve osigXiiated ia[^ oi3P>^ os i o oooaax soXaaaooa^ mB 
pXoatOt 
i4B* piy? ( J3 ) • aneasos 4o iiydjoXc^ eotivitf <MP aoXaooa 
tttt»r tieaio© meim lofisotXoa fe^ plisrtopfafclioara &t^h 
afoseptioe* gii>i^ grit i:yooX ^ c * &S,Sj i#70| 257.d0f 
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m&fm 0X%sm%& frota Itseatliar potato t(i)>eir tii6«ta8 
fiyoljtlo cioUtity tmsx&B s wsmo of pliosplista 
e0t@to6« iax'ocjtie»:i a^ r^ uOtt^ d la iaoj^aasd osld 
pi3oepiistQ6e ^ t i f i ty towards mme eu^tirettes wd 
d@97od80d aotifity tooaarde oti^x®* 
-mmasim o» ommmM 
4^»'&« T^SUJHBCID^  ( a F )* ao.aiaa;^ i& « indtioed t ^ a r for-
motion on i m t s d slxoots ot b^ tiiborueum L« Oultttred 
(^oiaexla wea eJioB^ to iJo a potent {MmilQ%&3t of 
taliar luiticttioii lai sliEiotB of ttm ^« tt&bocosiiei 
ooaoeat;r€(t.Wa of B@.^  m / ^ ^^e opti&m 1^ %fit»4 
risetioc, wiileii Iscssm i^ 3-i4 days after ffiditloa of 
ttm oooffiazia to tao oedis^t WL& vcmXt i»m vety 
iQpitmt sad ia i^tPta of tlta a« tabesosom* 
i4<L, 103 { 0 R ) • aDotoBP^atioaaiilp® of sluutiloftiisi m& 
mm fioaosa aa ttm Fotcto Piaw^ Aisgoa»i.» 6i,4| 
4!ffacte of M Old MirtXovols %& Q^mth zaadima «axe 
obc^rtod la t te color or ^cala tope, Tleaal ©jaai-
^toQs of ovla^cad X'O dofloieQoy ia aatrlaat oiX« 
atioa oalt»»0s ^ore sssocistod ^ith tn / fo ernes 
Fimt Fa(»atoat aad da <iraa@ia3 m / Fo ratios to 
lose taan l8* /ibeoptioa ai^ tyeasiooatioa of ?. 
00 aad m were affrctad by t&s eaditiaa of ©Ittor 
Al or Ha to tJio aatjieat solatloa {jaltttree* 
i4B. Mium { A ) Qttd y/a?i;sJUL { s ) . DXhz^ioia tgoa of 
03flaaa0 taberoaaa cil)tj^ 0Qd fisja Qcssaa « iJrredlatad 
®®®^s» |iJr...^ed#.fleaii> :;g8t« . i^t ie.4i I9eirj 
fUo aybrld 800ds of potato i a» talrero aom i ) 
waro treated v l^ta staoEa radistioii eo oot tkftes 
%hQ irradlatioe I diliqplold naat «0s# diaooirei^d 
au i^ tlia aa^rlooatoX aotasial* 'ib^ msph&i^X^ 
aol paaoisrltles of tii3 dia^iold i^m% ara dceori-
ood» I t aay be used jfop arosste \iith prMtita potato 
&p Bom 16 <rt)t«.ia aoif icdtial/^or b3»cdiag. 
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&u film f;p0tqLQMf i>t Qtm3mmm^ e^em^tism la 
lotatjo S9e4e m®m i3gre(il«^©4 l>y Co ^^ Jla 4o©06 
?,e£i9 r^e&t@3:e4« file QO* iif al?d£r^io{i@ ^^$»&.<sm^9 
^gspma^i&t tm tiift ^mt^e of ilia ^s^j^ximsulal ma^@«^  
adlalk«q H )^»irid0 ara &0x& Tiiiatmt to itJ.* aviation 
ji„»>|iSri II nniiiininpiiiMii Willi * r r 
tkminB tm MeiasstJ ma tm wiM^» a t o i ^ i f e im l#t©i 
of (^tiintir* 2I19 ^^tm^m mWUM^ Qt ib^^me mas 
eSiQAt JH^I tbal &f lii)0 moM, ( I. ^ H > varietidi fth£i!9 
a0 til© i/m saU^it^ of BeaJLg^ e mm ml^ afeoat 0#s^ 
tis^it of %m Moil eultlviiii^^ varl&stioBf 
BiQlom &&& %\i3maam^ of Urn B^&mm { alraini^^ldM 
P£oto^j.ast0 frsa til» sp©oi@B Of mlmm tut^h^stimm 
tim taDirsi m4 also U t^rn fiULljr a^»ii#d loaf I,et0 
o£ pimtB Qtm& timsi tim ti$@# s^n ta^sxeg pis^ jpo*. 
@aoe| of va£< i^iig s i ^ ^ m€ &hJOfm0^ ^m&&tesimu0 
twmmeim of t lis ifo<ifl«aq6 h$ ojr^o i^asjai© stmast 
fiia^ r word ^s^rmml^ Us0,lQ ma aid not mnlm tm 
tsf mm thm. s aa^ wj3i«i ottt$iij»oa ia f i t ^ * 
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U9* iJOOD i P J ) m4 Jimi^SfX { I a ). leoXstloa a&4 
TIB reaiitJ 0J6S©G* a Si^aotlgi of abo«*t 60 B | i *^  4 ) 
JLia»roS D - salastophj?a asso r selves oautotas B • 3 ( i « 4,9 J iiiil£a(pe« XiJle rog]ft?cs a moJ.» i^ t* of 
^asi; txmov 1,0,000 t&s tbQ poly seooharl^e ^ M^ah 
e ocusiotesit with t!io foot thct o s j a t ^ t l o kjua-
aar:/ 09li wco fteo^eary for soiHiSaststloii aas l^ iSt 
^iO* BL/^ E { «? )• aid^uro da<i ieissrUecod of field MUDie^ 
tome to teste fellGi^ An poteeoee, /^ j5aor» P^^atg* 
5« 47,3| i9^i tse-ea. ,-^ ....-.,-*--.,-... 
^ o i a roai@ta{»^ to l€(t0 Ule2& la hpH& 4«jrive» 
tifae of ts^ 1S114 apad^os eolaon d@sii@&im Is & 
effinplos ohoycctci?^ ooatrolofl l>y maoir filffowc* 
geas t i^ fatstors ea^ l a la^^itoS in poijBOolo 
tmhioa.* Bs iRt^T orosBloit epiiropoiriQto <a0le0tieiie 
t j0 r e ^ o tmoo f^tof iaoyjt^^^i^ite^^^agk^^^^u^ 
m^e proteoti?$ Q^irmii:^ lusiooodeooir^ r^  
i£'i» BOE/JKC? { E 3 ) aaa if^ siOT/i ( E /» j , ikff^ot of eoao 
i@7i9Gtliroa and m^oeeoas of oHoliae m& %^e^Lm m 
the tsstt^it Qt£sm mim aoide io t ie l@a?60 of Bo^sbo 
Spooled viith a i f f s r ^ t fsost veoletmoo* glagfe 
gliyooll^  ^<3,2| l97lj 56Sk-{ ,^ ''""" 
5?to Ovtatefifc of fi?B0 gpJ.BOh.aoies «QO fooaft to feo 
105 t2mo0 M^ti^ lo tj^ 0 tSQBt feei^tmt opa^oole^lffl. 
scigeiterl thsa lo tlie ©tiao^^tlbie 6|)S,, « tiife^es!^ 
TioQtfflsitJ of ^otli ep© «itli oMirootii^ tjfiiaotliy isasmolaa 
oillorido botaioo ohloidaei i^ iljasthsr » n* eoias post* 
ioal8£l7 p^ oiUMOf i^^nzto aa& dlMoo* Tlieiee Toeolts 
Lm aiBcseea ftrojQ tli© poiiit of rim of tlio posltito « 
^ 0 o t Of 80Q9 S^^vstlvco aad molosais of oisoUi^ 
aafi betalOQ oa Ploat fs-ost roeioteaoe* 
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00mim^im t f tin ^^mm QI S potato #po* ^ ^ 
temt iQ im&t&'um m^m,m mt m mi^mtxm fit 
^&%& I BM B >| t^mMi m^fi^u {QQh tMmm 
Bsat ^^%& irtttime {if |c»t^# Xtt$ mxi vimi 
gligt0gatoXMy» «i,«$ it1fi| MMff 
i^tato i©8f mix titiie (f i. a ? i aaa poliiii 
r ims «^  ^em &£©il@al»@airixi j d t ^ t |if iproMlitt 
asi^^om @f i> i« 8 ? In €1 csiXtitaa^ i^  taeiai^ !!»» 
-- ms f i ^ 
©f |»9st-1OT5!^9«* f i t t « ^ 0 ^ ^ «M(i mm* 
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im* Rimm^ i mmu } and ^ nmm ( o^  B >« 
df m^ittrios ^tk ooUft tmsi totoere of goleaiai 
7li& li^^ial <^ i:i& of fCKUia in^re ot «^ tabj^ 
a^aae L* Of« WQ» ti@ed a@ a eotiroe of ma^Sfw. 
W^ 0€iU@# fl» Odiis are |t]?0ollAia.l4r Hadteaod i 
oai Ma^f f ao^xaiat o|toi^aam alt^diigli 6|»iu»m 
la Hm in isli^ oabsiGtailaM vil^ flOfite«« laiMlbir^ io }m&^ m&itm99 m pita am ti«i!a« iHit ofidoaot 
t i ^ pl8i@@ft^  ai^ ftr.o0e pifeeoat X«««U«v io tlie 
oatogesi; of edlln* com ooll tt^smtMm i s 
- M ^ ^ u ^ Of mwmmfimh mj> 
3£nmmQ 
^d» >^CimBJmM i mim s )* mtat^om of floAydro* 
60 a&4 mm^esm m& otlio7 otosn i^ad t^ 7 mjftl^ 
Ting* atioss of tlie> l^tato taltor aaA adOltlon^ 
fie eoafor^loa of ^lisAsoiaoinA an»ato xnao to 
i t s B»B» ^aooplB^a&sMe i« readUf offootod 
l>^  mmiwm @ll«t« of tm potato ( ^laBsiei 
tttboToeam ) HMt al l^ a s« <ut5i!iQ mt^aimBJK^ 
iafo3.u@d i& t&B a9isl2i»eia miA JljrazoXma of a 
ao« of slaxoidai B«£w ipimoo f jti|ffitao<4dBd bjr 
pot Sit 0 aUoao tuft tljolv Jmtotijnaia l»3r oisii* 
aloa iLOtfe lioaa <dtollsadi 
Ii7» Mi^Ff^? { 4 7 U l^o^otloa of aomatio mto^ioa 
of t l» potato %f4SB&m of aiaolvoaat x srant eaft 
l^jajst aafagtiyigj mmsk. i l ,S5, i9?8| 
^l)a«0 iMTkM mA ^&X&ei waa ijnraoiabad « ith «ia* 
tvoat; aiS nitM as t a ^ ar iraya* Tim tTe^am^f of 
xeoaaalta t^^e? mXtmt mtatioiiB ia i^^a mtli 
1&-^ S^  aXotioa irfiadatloa »ae etiiai to t te 
fra^eaoy of siata^ioaa after x aaA vir3Pa4iatioa« 
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- I I QmmmB 
Uttids el nalns asiiSol^il ia#i0t4@ii if m%&m 
^ tilt %t»m&fi.isa f i i l i i0 instit^tt «frie ^m 
of fSfa^ 3 ir@9iflftd^ t $0 fiettf&^^ta ?s@%<!jiiei)«iii 
vml^tim mik teiieeoMs ai In i t io Historian * 
af&tt@* fm ^mt smewim. ^m eipiiei la €lfi«*' 
^mo©* Gf o«^' m fi9 siiar Q^ WB& m^ B^ ms, 
% 0«l$ wm ^ m .BSi@x^ d4 liilQ' tdlatmtt iMt^t • 
-i^gmoamtQi^j Of wmmm^WiA 
mhmimw* 
Hip m^mmn 1 B U me^^m^ of ta^li^tttdi^tl' 
go^ate .l^ :#6ageii i*?,?! iffit §5^ 4 
i.i«ii-i>)iii|iiiir»ii>iiiiii-ij,li.iiiiiiiiMniiiiiiiiiiiniiii|iii * > ' # ' ^ 
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!»• tl» Siost i^ XiaUiId iaetl»d of awMseili^ %tm 
p€(6£M>s@t8loltjr ot 11)^ 4 Sdil^ii to tiit»e]fs n&m iso* 
H E * K^m^m ( 4 I et94 o^stiee of tei^s^&m^ &t 
S«B5| i0VS| S^^ # 
Ec^leteaoe of lot^o to lisae disoose p£ijrtoflioim 
8B)I aasiatodss are 9wmim^* Tl» tyi^e of Posist&mHi ttg 
i&€ fiootio i^itfois as© ai&Qi4i^ oa m& m m<mm% 
i% alumof |M?tsdl«iiis initiol msteilal fov tii^edlss 
rasietaQt f aiiatids* 
fozoxl4d^ ^tlvit^' of potato ttiUer tiosoo £d8tQ4»lti& iHA tem%m offtlffoveot vailo* 
t ies md fcli0l)^oiiltiiso fiit]?alo« Agaela 
* v ? 0 | Say* 
za Baoliaeam tamatod mi%h %tB m^ tt&^ii^a of 
tim m&i9%m% iateir^eolflo li^^dd ^ 0 ^ l» (9) 
befox« treat^^i^ H i fUtiriste j^ozlde^t iidtl* 
Yitr i^epoo^d i& a SIOUQI? .«a|r to t l i^ olMierfoA in 
ISoe 1} (9) oBet fltttate ti^attaaat e&d %otao to 
i0(£?6e^ eftof 3 Hetirs* 
OF S53J5 
idli* BOS£B$?IHO*i' i 6lautd» d^dooa ) • Sro^th of ieates 
^ t o &pt£i@a|s m4 oii@in»»toii6tio of t ^ oosd 
tQl>o^  la poteio ( «^ « tal)Oios(»!i | !>» flisgio3Lyes 
8,4; 1670J 6iS-S0, "^ """'" " 
fubo^ rs QGo<l#(^  3 130« to iA mo* l^eio&l&g ^ 
or ^^@« e^iro f tei^oS* Tim taSmm m^m M t i f atoa 
m m air om^tioii&t toot&4 tm curtadot oMoxi> 
pUjTli oofttool aod t ^ fliolo«^tli»ti9 iateoiiity of 
tljo tojQQiasi xmt iB%B vote ol»soxfod» M^tan 
surfaoo was rddaood mm fftloiaar «l»ii tlxi t(il»@r 
mm QX^&S m tiis QMHUtfi of vemtfQ^ m^^m^ tm 
I Bt&Bi was figaaiaor* 
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fiald£@is W l^^^o txkt^r ti«at0« ^MMlfil ^f^l 
m ^ ^££es ftlcsaitiamtly fe^oea mptake of 
sits^Qsm { ki^Q o|« fiesQie l^ j^ s^tx^ et^ a ia )»aff«r 
tli^ jpioloram* crpt^ ee^ d by psfeeto Useoe Is seld* 
%Q& to t ^ s^failiibllllty of %im ^^Imtnssf mmai^m 
^peolea* xa a&4EEG | at G }| j46« apiBosta on 
MoSjooy aoa H^ gEooooy of tlie ^Xeatim (lilvisl&eiieia) 
A ai&osi«i>io& of t i£ii6i«u7o of j^yj^oidy* tm 
potslods o^iit^s cm tie QaQ@ of ovinia of pol^sftoidy 
mrfim ii& 41ffo^at grotips of sertiod* ^lo main 
dVoJUitioaary Sevdopiiit^ m tl» tii^r boai?lfig 
solammo lieo tcOfiKEi jj^ aoo c^  tli» ainloid im^ 
m& poX^loUa do not fbim a f^ry ^lie^ Froi«ftioii 
of tlie totol miabdr of apeoieo, mrt&exBOJ^ Oi dl3;&Xo^  
i l » eemt to M Jiist sid a stiof^essl^ a» po2.yploids 
no i^^ tt» ^IXA Gpo<4oe* 
--paoay^^oH OF mma 
im» mE&mf t B u } m& mrnmas^ ( A )« Breeding « 4 
oead p2o4&otio& of potato* iiefOjpatHyiaa i«s# 
flu ii^aaal^io of eol&mim lu oat^llnift aad tlie 
Iffoodlae of tmlotios for fefi^otoiioa to Fliyto 
FH&Dora a&d othei? foisggae imd l»fiat«siegt difioaeea 
nifmiBQBp m^omB fliid Ptgreld-Xo^^l disease 
md oef^otiir^Io es^ t^ iiaX imtom IB oonolioxed* 
0tJi9£ espeote iooltt^ tte l>ia@c4iQS o* oeriyo,^ 
vasletios end of T&cl«tlo& ^Hoattio o«»^» a 
feoap l»ro6diae fo3? oibmoioai oG^pooltioa ot t ie 
tt^ d^^ i l^ o^odlQg £iot£«d% oxosea^lUtf ^t»oea tte js^eolae of ^Jfaxent aaiias^ md fiaod pzodftotioft 
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€k Ikm^m^ti ^yiludjrmaso turn, Fg^ ed^ o tQ:Nx8« 
»—«»WW»Hi « III .iiin • ' • 
f ie ap9l£lo ^t iv i t lee o t t l e potato ms&S^ io ^%h 
several €a^ise« of aoii i^a lu ^i»aeffit« 
aoil eii8J^ooteil2al4&a ef eooft Qi}3.3rr^ «iit pro* 
tti& total aQlitiri^ @i&* Aetiflty of miM 
pots^o djctteot tsae isoletea b^ r dOleoUvo liial«» 
ioa ti9 tn^^fi iresiii* ^ o^icd of oeBipomiil% ««tistf 
bjT dtmom© to e2^^^» ^ ^ trm^sia MMmtoxe of 
sQleomar m% £^ «@Dd elso laldlltea j^ aasalat 
^ai tip oa@i>oii0{}f& t^ma&,ig mtmM^ AUtvr^l 
1400^ laotti&Qt 
19&« £Z1S}BM& c TosHimsd ^n^Wi^aid )* aii& 
lU'i'^iaiJ^^ ( weM KB»e ) Btxlllostioii e&A per*, 
t l a i oii!iriiGterl2@t»io{i of a mrot«l& e^ e 
laMfeltar froa |ttt^o«5» >~qi» aop^  Fao ^^jo 
Aproteisaea iaHbltor «€p isolQ-^d ia er|»t* 
8liioo f&m f^ om potstoe& i»^  p^ioipit^tloii «itlt 
mmtk%m solfatoi ol»ois£ao@rapjij on oarlK)ix|!a@tl]ii» 
sa ©aptoaOox o^ s© aoia ^gl fUterallon %hsm^ 
8@piii3ai3c aioo* file orpEtalllm preparaticm 
1100 fouM to !»o lioffiOBs&oae m storoti ast oxo0tr&* 
pHoroseit at ii[ 9»f ia pseseiioe m& et^ wnot 
of en 0to&« 'Sim loj^tdtor va.'s vsry etf^ie intte 
s^M.0 PB raje»4 
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Hapless { 
Atteatloa Is 4rg»s to baelo foatiims fo» a^^plytos 
Qf &s 9hmm <^  psmtoiQ padterae troa potato tiOm 
ers oxa 1O6W0 ai« iiludvAJ!^^ a^  weu as pxofe-^  
ia?0tei0 tmoiioisi of s* to^ i^ rosom* 
^?^t 3£yaDC@0V { 1 0 ) 0t09 Badlo&0Q@&tlfity of potuloee 
to &mmtt •» tBipi aQ& pfotoos appU^d to tkm I^toXe 
^«tats Qi?e g^tm of « stt^ dy poi^toned vrltli srespoot % 
to tiid ofjteot of p3»plaitlfi& fljfoiiai^ioa of potato tm 
ttiljos^ a m&^yeB ( Mej($lied %itli a emalX ofiOoepej^  
portioa I vitli GO do Sanaa <- ^ ajre aad ^ 7 * pjotoos oa 
tlia pxm% gxontli and dtirdXopBioQt* m© aifaot of viriU' 
4iatIoaa on tl» oj^e i»as xoitar turn tHat of ttil)er0y the 
iiaibltory effeot of %im pfotoa s^diatloa Mollis i&atmt 
%hm t&al of tlio eemoa jreye* 
395« O2SBSfSX0TSKA3rA { 0 I. )«tOw Ya^ iOe i »»ol»tl»06 Of 
potalo to plisftoptiioira isJsffto&s ai3& tiia fos&«$ioa 
of phs^otO^Mm gafaaratiyjttgl aaaairii^ .t 4,S5| l9f6} 
III a at4i4|r of m vssietios witli diffajsfat a gaaea 
t ^ tiesos 0^  tul^ jed m& XeafoK of pXmta lofaoted 
l)y iftoos^atitaairaoaa ^eiQ foojiS to oootalu tito tdm 
Ojraxio raa(|iitarp0i3Oid pli^oaXa^ius* 
I'^^m vmmu { sm )* Eoayats of tua pfXiaary teat f^ ttm m 
xaaista&oa of wix4 potfl^oas to potato 2&ota oXYorm^  
m.t of ^9 fomsg Si t»as« fraa tnim naaat^^es} of ttm^ 
act 60 i»era d fosiaft of dm esMzmmt ^ of 3» aomaXa. B 
a^li of sA^Mjmm mA s# a6QXdaifei?iisi,'lM"3rQftflh 
Of JA aorosoopimga* a, aatipovieail ^ mmo « papa, 
3» |rao&2go|E»a, B$ eobreiteriy m& ««te|yeai§» me 
Jotato footdiXwom« siooo la jaony aisaa %im olisefloo 
of ej?ata i»aa osiia4 %f 000X06^ 0 aX ooBditioiie« 
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_aooT mm • mumom • ms^mt 
ifil. HAJ ( © T ) BB4siaJLA { KK U mu tseatooat tor tii© 
ooat3»>i oS root « lotot^  ado^^o on potsfco ( soiaoom | 
8&« 
f@mli£. plio]?ete* 41#altdtioo. eloo^Hoe. GOd aeXXito at 
iao^ita (i^toid md «»itlt0) oehiteooil os potato* so 
tialHir iiitio^&extloo vae loa&4 in %im pXoto txoafeoa iii«» 
til tomllL* 
oc ii^Xoi&e from t»o ^.ttlbei^aim ovatitara* Aa»W» 
a^Ooiaa «ore &3dtraota4 txom tlise tetri|pl.old potato 
OGO-tiiTBrs m& aalijaotaa to teata of %h&Uf raaiota* 
mQ to tiie oomooo s o ^ leasee {a^Taptomioea ooaw 
lee }* !Qke OiatrllHatiioii ot Hi^ O^ide aoooxvUiie to 
tJw aoab re^tioa ^aa si0ii£lomtly diffaraoi from 
tim^ 01 Avon iaitmiO^* ilia ftgr&wr dl9t;i:batloii«ao 
sl««ad otroosly toi iC^ Mali ayavoli of raaiataoao in 
ooAtriot witli t ^ imffp atiioaptiiao oXeaa msm^ ifsn 
liaDloMo* 
Vf7,% n0WS. ( jT a ) Ota* mpTsim^ atafoli ajatliaaie )»y eol* 
VkhiB 6m Biaooao ftraoii islctaodittj^Bisliarade ^^sm m^ 
oto tml)oim» fiayto Ql»iaii^y« Uf4| X97a} iai?^d« 
^aai9l0 Am 0Xymm § x l | iN e^inoan z * 4 gmoooyitra 
osfisrasa Irom potato tojbora «a» ptariaot l»y oHisosu o^* 
^ ^ J ^ m mm oaJUJOXooot S^ ia ooapis tr^iaiiarxed gin* 
oosa fansa 41;^  aluoooe to aafaraaH gltioiiii ^riaera* |ji 
tlio atiaai^ a of olda4 padsaat in a raaotioxt lala t^ira ooiit« 
teiiiios ooaitm oitrato and borjUia saros oDxialtt* 
1?B« UM4B ( J) ) « d iimmu ( t f ) • #aatojr« ootitrojUiaa JBtQ^  
128 
^m %imlt toelae mbjeef &i oplnadX do£ftA8iU» jn 2oot€d stea <»i%iflSt pa^^ axilXeslQs not 
6ii&j9dt to Qpioal d(^iiaiso# iro^as ietfir 6li{»>£e» 
Ixit If tl» 2t>otQ &^ ar^ siOTeS tliay oc^eiop as 
stoxoas* fl8i6* eslXJL^r* sMo^s^ot 0til»|eet 
to ^ 0 8 l <l3mi£iaaoe so?® oo&fei^ @<i tstm sAolom 
ifi t9 Xeof^  slioots l>9r iBomi lolltteat of tiie )ro9t0 
iam^ty in tiie as»laX part of tJ» eixs t^ acar Hf 
stusKaal0&tO6»iw otil ee jstoxoss )»y a^pl|ias 
Oik to tt» stem* 
oijlppms potatoes fiJoa 40 f sto3rei0i* ^ar B>tfifeo 
M ittt^sspQciflo ijybEld of »^ pHig&iet a 2i^loi& 
of latdJKiiii proceed oooaptafel© #^alo I^dpa tiili«>tt 
pxooes^d &ii?@ctXy firos 40 ^ stOJ^ aas b^uriag Slir 
of teolioe* It «i80 0£0»t9e4 «l.tli U ioteirei^^oifio 
Ii9tria&* filers froa tliesa jparog^ nios isex* etorod 
fo:r S iiE d^  40 F aad thol^ r oMppet itasaodlatoXy 
for 99 SQO» 4 gxot&p of eoO deo<3Xioa tsm 3* 
tal»dxoam t^xeots ftf «^o4 sos^aralXy psoai:iOOd 
tOiooK ooXO£@d oMpa 9i%h oat oxG»ptio&# 
- o f l^IUil 
iSO* MOHE C M ^ ) . i^  aiii^ Xd toolsi^ttit f ov tin sllE»rt 
taxsEi 3€o3r^ e@ of polXiii of a dlpXolift Xa^cdaa 
foootloiteX fertil ity of poXXoii of tliB mt9h 
mlmm p]mj?@ja oxoie |?P 48 osctraiitod fnm 
aettoi?3 mA oto-^ 'o4 dssloe^Qd mA 4eep froum 
mm aimlltii' to t&eft of fi^ eaH poXXoo i»iea ttoo^ 
ia om^^ XoM ioaiiiotioa ososeee oa tatvm^Xoiil 
potatota ^itii (la pfaOiotabSio fXowai^ iiiS tlsooa* 
^mm(mm of a^ mo OBIX 
^3.« iix^0L4l/07 ( s A K 0Xt3?a&t^ ota7aX orfaoiestlfm 
of atmatai ©lard aaXXas £i@oliaai(% tiieir isofsmeata 
Bot ^ 06^41 Xsni 48§«9a, 
sfeudy of eiiora <^ 1X8 ia a« tuteeizoBaa, otioamia 
satifaea jplisseoltt© ep# i^ .'xxasi u^ pa* waii"Mffa<l 
SSrr^fei^aacJtiax dffi'raaea 'IT'te atoiiai^ 
wQse s^ojTVod amoiia tte axaatailaaiaa* "Simm 
^ffaraaoe p^ TtaXaad to llm atvaQtyp?i» of tlia 
oliXo£opXa@ts asd dadopxi^ mlo coticaiXom to tin 
ooateats of ? aoaoXdS m^ aose 4ropa of Xipiaa* 
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Urn* hm i B h } m^ sBx^asmi ( H t ) • AOjuisotsi^^ 
E^a of a aipioifi potato i*mmh* fti.at l97Gf 
IS>3rpj]oxosidal Aiooxiptlos att^ oi^ feoXogloal i4aiw 
t i H o ^ i o n w«re a8(S& on a eoooadory t ^ o of txi» 
OQsdo i& sol mam ohaisjla&o* TDie t^aoialo plant in 
vxMoii one Qt i t s dueoisoBosse 12 pdlr ia i^|^aoo4 
i^ j a isoohfomeoBssSy oaoli ooaaiotisa of t l» loAg 
€CBBk &t ti» 0&ms ohzosoeoiae^ i o tentidtH^Xl^ %^x^ 
ffioa a 41 Isotiie&iaiQf 
iSSf i}0!IOE ( EOltmd ) • BP9p0riltiO& of iOfoot plmA Sii** 
toelM>ad«l6# Bl6olita .^ .Blogte, ^ ^ta-^, Bi©p£| 
i0?8| 14B.^»*"*" 
ISltoolioodida tsom ens^m { pliaeoolftS oou^ etifi ) 
i)9P0<iotj?t6 msl potdto ( i« talgyoeuBi ) ta!)@ro ^ ^gm 
mp&^^0& frosi ^iitieia@lii&e ^vQomlXe^ ea4 iaa{»» 
liaraaoe ;^a0a0Gt oa aisoostiaeoiie fticroee src^oists 
After f^ioipsal from tils mtSi$Mm» ^tm& miy lateet 
mitooiioisdtid stufflved 4iltttio& to 0*3 £: ^^ noirose « 
'^ Ii0 iofliieiio^ of piixitUi^im on oxioativt oopac^ ** 
tio@ m^ oasriot ooooi^ otirsitioEie «t ose Sotai&ioS* 
i8<U i3aBB/sis? { 3 J ) Qfi4 mQHU: |i»oraB©i^) Bitot© 
u , 0 | l e i f S j ut^f^ ^^—"""""""•""'^ 
BiM^ md a s ^ ^p^nedoa^  <iiieaQe!los3r& l^iy't ^ l o o a a r 
»t* i ^ s^oic&e ££i4io tfforo oi^lmatod tiiioe <:i@ol^  
adix a &Qo« Tlio 8deoi?ftim «o m iijrooipa of ^ 
io« i!(Oleo<iIex' tsiid^ f(»23ao pj^Uel^sr OliaaaTSy « ^ 
iovQstigftod 1^ mo&SjB of 60Voieot3ro!]p^i9Oi0* 
^ 0 * ABDi^ A i M n ? )« lolietitlaao Of plaiit liioo^it ai4 
eaom-QUfcd* ooaolioa^ 4^4j i97i{ Jais^los* 
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'Sim iJoHyairiteao© «a® staai04 of ia«a* HS-agbfe 
ma tlomn&a %im ia a toWPid iwtiaeoii t te shest 
steoaod, lete doneilmg &z ( ^» »©ifJ4«o©ia J ma 
ta l l <3t#ca8ed, ©asly tXxymrim ot t l» soae «|i80ioe* fi^ smm 0^ pi sat liol0tife i s fiJPdJ 0^0 suited as 
stagos. L6fc© J!l«3e»iji0 i^p^ars i?0<^ 8£si?0 t© 
Q^^ lQiiiGd OB tli0 fe^is of ^ ccffiiplecwatary dsealamt 
^asos fox* early lor^arlag* 
-msrox* amroT OF nma sMum 
vims -^taia aifteroaoas io ©yafiloatioa of"^afco 
l is 7.90 • 
Um» tmQ pimtB &t ia «k4i64faj?6 of pjt^ate ( 1?. $Al?oro-4ma jj «©ape ta^elopea fey o^aaiootloei Jpotato 
fii!us X m^ potato fljate S £gm iajeiotea plaafes* 
*^'|]@ f'ix^^s %a£Q aifadloatftfi fe? lio£^ treffl^Sl 
foliowea |»y idllrieat eaitiural of •aOuarlt i»i4s# 
O«s^^^fltoioae« i^tafeo ti*^© x wa» vsaaur eradl* 
o^tad iBoro rc^^il? tl^n viraa "^ t feat ease at ero 
dioatioa of tota vlmsas v ^ a S i^tli tlie aoaroa pi02^* 
- .aOKiis: on ,'mMmmmt>iBQ 
U^f* TO^S^ { nsoasisi ) oto» ^^ cbSlas on piaais ^oiyiso peaaalE&u 
p^ajioia©* iix» Bolilao FifoMs of potslo loavost 
f Jis iaoletioa md pso9a:^ea of a saw eeirelia 0 Bgf 
pj?9floi of potaj^ laetea le deooi?ll)©d» Ti» Q ^5 j^eaoX is idsaUflaa m a postially agitirataa py:m&l 
mtlt a ptQ^yi e»i^P ^a ^moli a oia OH laimlo^ 
iapjreaoo J^aaiiita ia c^toolea aaiaaaaX aiao fouad 
la t ^ loafea of |)ot< l^a» <l^ i^ t2iyi@2io p3et>taaa of 
OH ifloperdao residua so?© j^alp efc S*$f,f 8»90 
6*94 atio* 
lis* J4svxa ( M 0 ) :ii?o« Taii^iaaaia froo m^ms aad 
liplda ia diffoTi^l potato fariatioa dtriaa 
1cm t ^ p , otor^o* J of aalaaod of food ai^ 
^^ioollaia* es , I l | ifWj l4os^, — * ~ . 
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Q»^  ^ 0 tot ^6 dfiiSft iJdfe li waacios mm^xB eaS 
iRit tliB j?3?oportiQii of ai^roas to rodacdiiss 3upar0 
tocraesea* f)» ifatio of iofeal eagar m 4^o io 
-floats i«iEi8a 
6t @d ub$ ]^pm^lli%g e8ooif4i{t0 to &mi&& ^t 
tisAie itx gQieaaa tgtmmega luflyteAo^ of odloJUiei 
QB o^aftcai4'.:M 0^' Biol ^ i i Im.Bi I9nt ifi«^4»* 
'^ j3d se m ^sorptloa Xoiroi i s Iiiei30r m tse§h 
tleams thm. on. e^^ ti@sii0$4 I t oonia bo 
tte msttea? of loGlo opoolfltltir* WB^se met tm 
lsftf.bllo3?3f f^ otloa of oes + oa t ^ e^orpttos of 
HI} -^  i& ^tmadtod ia $sea^aiB3« XHIe iuMtltioa 
hy m in e^oaeo 10 of£lti2:ia pj^soooo of ca -i^* 
I9iu HimB3 ( F a ) , ttultes ioltlatloa in t ^ Jpotato (5# 
t^orsap L» ). AgrofiXaote, :i|4| l9Vi| 7S-4» 
fHo *^olc(&ioa l>ot®eoii piioto|io£|o& m^ groHli ool^ 
otmoe 00 tlB Qoolimiloa (^tibor ioltiotloo ves 
o t i ^ d « ..a^poxi^ oiito m^sQ oon^notoi iji pleat ^t^n^h QhmS^om mi%miB ^oltitmrn opts 4 ^ Ple»t3%ox% 
oso^e uoadrioiifdadirotifo I'Mo |>@rc440 ( 18 | r s } 
at Ody aaaaic^ tos:^rota£eo of SO ^ 4 iS*'o ^o^ 
^otivftiyt uubor ifiitlotion is ^ p a r ^ t l ? o^« 
trolied by a ^aimoo )99t^ea oMoaoaon© jsll»^3i^  
eitiier © epeaifie tuber foaoiee fiafefitmcs^ ox? eosie 
oa4oe«BOH6 laHlMtope (sj of e«t»boaaUo* or both, 
lt^$ ^^i^A { J ) * a« 0t^mim ^ m ia4iogio;r pl@iit 
fo* 4leettO0itt6 potsto ?iaie A* la^iiti^oiovB yogtiino 
la 6i&h t^ste poaotloa of ^la^im Soistooaitt* A to 
potcto viSfiQ A, QliarQot^iEeS by tiQ|f&eovotio ioeloBs, 
Bee £|90lflo« Vlittooe x,*^ ,m safi I oaie®4 no leoaotioa 
*lie «ia@io»l& i& sm^ ©ffiooal m mmmMs of t«iboi^ 
otored et temp a^  to is^o tlisa oa tlo le&ma %^90im 
eXl^ it> tieee eze i^osod to liistisrteeip { la o^Xy 
132 
aoail# Mit« Qesela 0«iX| l99Qt 37*d@« 
> AO I^Xty OF CE^ AHiffBO 
in% msMBmrn i Q & } em awfrnm ( i^  0 )* mm%&-
mafteSsearltoxyxa&e ®BtlTit|r of pleats i&^nted 
'^im ettQQt ot potato x - t ime aod i te staralns of 
tlB 41ff«3?eat irisuXeaoe, on gloxAB ot tm tmUf 
BQimmk&o 1S88 8tti4ieA« lalilHtioii in tHe | lat 
fit d^Xjr sta^a df iiif0otioa« Ma^ sum i^ stHibitlofi ^m 
obaeipfeA aajrlog tHe pdJrioa of vlx^0 iPdpiro<|iiotioii« 
-OHBiircia- ccHfa&i* of 
ooy>80ix> raifis 
194 i mmm E^XMSK C ^ ) ^pmm &t ^ot^» ^immu sod 
ai t t ra^t i74s is^ei isf.43» ••• ' ^ 
'^ i» Sd^aa of XafdQtloa iaf tirfi# liaim m^ iipok&t 
tm&HQ^^ith o*€i; tjpitox ma o*ij* 3&clftp&»6 ©0. ^m 
Htet^m& aext^xogloally l)0:^« pXmt|&g 1^ 3 llii^ @ 
4fc i^iie a^ o^^ tlimd &airfe&t h^ ii&isxQ astl^iTQ to 
vl^£i68 M»a^ aad i« xn tl)i» flold no aiff$reaoo 
v'^ i^^rfea in tlsm ia^is^i&a on tsestod and 
mitrofitod pXotis* apreod of fimsf&s a^& max* itl tM Q 
doi of s^m l^ioii FJL t^s ntxe ip#a^d nftalast 
tins liottXa e^  %}m l»0Eial&3 of ^^y* f i i Sftoovax 
dooreo^ in ideX^ ( m dep^dlntxy of oJbffilioaX %sm% 
iB»i3Sl } vQBfiXUm isf^ Hm& infectioii f»as 4^ 
mmdis mm mmo mmSimx% ia %M oatiioeted ooatxiX 
btit f izmasa H aad j mm aot f oi^ ad ia $ia ««4id 
PXaats x«8ted* xa ti» |Q,a@8 m^m at^m podium 
aXbiua waa aaaoeptiliXa to taaada aad aoiaeias tii&mk 
to i!« 
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9^£'» momu ( B O ) #te« ileroalito oaoMer Ion? ttolw 
aic^e for eefoiagiooi iateotion of poUe^o wlmo A 
i»t strain? &t ialdot|Bfi{lii»^ :otato vimez* em^^ jTinoe • saliva ixiralls Qt Kite^o { 3 «ta^0xomm ) 
uaioii t^ afta ag^ii^ a oom^rait^Xy ^^UatiXe soared 
-mncrsQ OF 'ij^sa/sjaas 
aetaXojpa8£i ot Xooal leelooe m M M^s after 
iaooaafeloR ^Ith potato vifttoA potato ase IS-Si 
/\t xow tet^afi^mpe ting^ oeorotio siiote ^pe&m^ 
m <h ^etmBkm ^ 0 l%m&9» ..Isojro ^ gfoas st@v 
liico XeaionB o t^siyoped ed iilaii^i' t@ia^rir f^e l o 
Xosloofi i^ p@ar«i4 €£t ^%* Hl0li ojju^r of Xoo^ 
X06ioft8 md liigli peroeati«aeQ of to^t Xcatos 
sHoviiie Xeeite ^W ol^taimd «ikoii t |9 tost Xe&(f©0 
109* ooomEEaM ( <i )* oonotioaX etudios m roeiatoneo 
to potato fjj^iees x (u^ d yt Baaasaity 2S^»| i07O| 
$liii eeoetlo mutml &tm^wmm ^sisto&oi asA seoirotio j^64itioa to potato ilxaB JE md Botato fimo y iH 
eewriO. speoiea of tn^or «» beissiiis otaXosiaoeaB io 
dcmoastcrated tsitli «mpluials QA xex^lcuolilps l^ otnoE^ n 
sooe of t i e 031^0 oonoeimed* Ttm eipaifioaooo of tHo 
0^m0S9lei^i& 8hip& to ovoXotlimQi^  mdlios i« 
disOiissed ba^fXy* 
i ^ * iMnfllTS ( I ) * ^titdy of potato I*, flm« ©taraicfl 
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iaoistea tem. potatAas ottm l&st«ii VQrletr» 
TI1I0 Btzein was iroxifiea cm # ia.4io£$0ip pXaofte 
eotiiF&tioii «&s 39^ flti4 %!» optiaaal oo&oeini«eij^ loii 
nao 4 lo » 4« olroloe I » Ba i s e tfpHm. BtmsSuo, 
&f tim T • vime« 
-.iIi.T • jfFiOf Of BOaxa^ SfflOH 
i95>* A^^ a^ oi f Q p n I ) ftot stfeat ©f musioi soil 
aimal ^f^LJiaUmim^mki ufmil >mls;^ioa 
md vine tmafiiioe nafo ^MXer to ^IIMIS £O« SQU 
^mioMou alos0# 
sm» iim^ { w 0 )et9, iiVQltt i^im of a m%im^ ta&ed to 
ostiffis&e l&BB la j40ld of fotdboos cm»m& ^ 
T2i» fimc^ds ai£oleiU.oi^  4 i^ :ii3«aia.o «lilo& 414 got 
affect ttii»€^ yi^ld 93Lm$% %7 f^fxAmlXim X«t« 
l»lll^ wae tt«e4 to ijaM9itce & iifferdiit ^pid^pies l>jr 
opejfitioa f axloufi Bpt&y mim&£il'$0» Aol«if^  Xoasts 4 ^ Hm 
m^ M oaa %^;> 462riT34 t^ r^^ e^iatilag weare in pooir 
@Ei4 0^ yosieotlmtiir «»xsi|iil«4 l^ ^ tl» aollo4« 
jLda costglb Bot» S.I I itfsi a#.7» 
in«N—tup* man iM'i w — » i » w — — o ' ' ' 
^ d looallty &em for 8pi>9is^ a6 ^^ a j^maber 
of 6pe&l»s and faxiotiee ia oaoli e^jam* Esoopi 
Her a • 11 In i>» aot>atgi oJbroiBoeas^  ms^r pir«i»ijted 
li@xt fojr i s tQBPrl^I/ ^fi6i?a* g o ^ of spe< i^Si 
«@z^  osaEslaad iidae«di|iold @)i%&tm%ia«iitg tUi 
va^ty of poiyplol^ar la ptoai i i s scaaaom a&4 
r e l i e d aeaava* f |» dl8trmli(m of tet2?eif!lQl^ d 
aai diploid P# lQl>afca i s miippad* 
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mLm.mzm - MMMMM 
a«0ae sly<s0-sll6al0i4sf % t Sjaaaaa 0liQRg». ws$Ml 
PtemagSL iS,g| l.0ft| gg^ l t ^ ' " " ' ' ' ' ' ' ' ' ' " ' ^ 
isti!&f ii@ii£ii9ifidi % mm 0f tii@ isoidtcid f tea mm% 
«oJi@iii4l&@, cetm^ldnit a^V i t i ^s mm ti3?@e%if 
Qtom i®&$mBm mmii^B^^ t@ Wmm mui&h i^penj? 
^ ®m plant l»il m% Q& 0fcj3@r @p«4&&f 
active pM.&&lsiM3 i a |»0t^(» piQill^ 4 a^tytfetil...a«tc$^ 
iiiiiiii riiiiwii!W*wiwi|iwwiBl'''" -^ w * 
tsaeoncstll of t i» eoimae&al M^ioiJisii p$79}9ff 
^sti?eUa-**4ea«» ^i%h al)@»t f0*fi© ^a^s^t &pmXm 
tut mti4>a %h^ f Us g;?e«|? ia «t t i « oes isMoli ilteappi 
#aair trss! a 6i>x@iifis®dti@ stoai: ®#3@%jr^  t^ t in txlbe 
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^m(^mmmis OF omj^BoomiG s^rs 
aoiel la mimmitim* in MMim i J Q u IM« ^Pm^^ 
filjm en j^ta^y md fixoaosay at tiB mxWm fsim* 
gflde&ee for % bio^^tlistio pi^iPft? f^ om |^ ilieii^ 
leaaii&« tJ^ i%iie& oJUmes^ a eoi&| |»«eeiimG£ria eoid 
{dtfitlo&e la ^^flsio^ Xlle^^oro of mim&%t&0 
aotiiaUy <soi?3?#0if9it&s to otHer Xooel ^ t i t i e e . F* 
mmisim^ sm mmn %<» iay. i l oiay a xlait«a area 
in tii» j^Qtmm &t o0fiisd}Og aMX* ftia aifferanod 
batveaa t i s spf • ase ^vea, as nejyik as a oap of tl^ 
eijt ^pifoxiisila eaD0ir«iphJlo 4l6tiPilKitloa« A Qlmi^pm 
t^ioa aii4 iilo^lNEtlo^ of F«Tiedosa is aaosa* 
fim xmm # i ^ao^Moe f i^ taruts ia tiaio xai^ odmotiiia 
fliaso of %hB soimaaeas i a xaTi«ffaa fOiitMitt$ tip 
•ol»»s of i i o^? aad tlii fitaa^s of Aaaaft* 4 
Sossiiae mmitlQom:^ patipa^ i s t3paoo4 mA tim 
inioaj.af i^ pQs i^ hsmkfMM^ $m aurviv^a aoft 
oofifeiated m,th ^aofa ana ati|>aaai?i« taai: of si&a* 
mm L« «Mo^ mm M&m. to tiie i^ tboi^ * 
S89f Dt^of« ci«^^^oii|&i Of 8ola&«Bea8« XA Mmms 
of BOi^ny. i S«iSMS2l»l&) ( IS79I 7| 3»^* 
m^9i&&i&E^ ^ tiuxia&t oa tuo oXassifioatiQa of 
tl^soa^i oa tlio xos«iaG#a la UemA tvm das^oai tioas 
to pirasoat 4a|r* F2i?tocsoo^i9M.oia dd&a iaOloata tJte 
sta^ae ^neaatiratiQa of %tm falljr la scKitli &mH.9» 
aaia tlio taaSoaoy to aa^ Jaaisfli of ti^ iiMis md aPi^ axe 
JdLnaistiaot m^m tmrndtmut %im «o]aft# 7$m tiaoa of 
aaDOfiffloatai stfiOiaa Jia^imXtBtX^ biooliefsdoai oaas ia 
mlpim to ai^oiilata oiass&floQtoipy S3^te» i s asi^lias* 
iaE9t« 
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2J.0# EMiBO^B { J B ) . i/'IovoiJolfle of -olancooc©. |fl 
Htw'KSJ ( ^ 3 ) te^ a^ipofittsfsi bloiosy aad toxo 
^e«i:i6S-ooay of t2i0 eol0iic0a© 4^/T*»^ -^ g^^ V *^*^ A'^ ^^ ^^  
flBVosLO&i^a haste tooen fUliy choraotejdssod ia sevor©! 
tit)p plQiit© notably tli0 petato toboooo aid pstoaia 
bat i l t t l o la ^owa of t ie pfittam s Sa wild 
spooles* TiB t^ Q fioTOQo s^ Ea@!3pf9iol sod gtero* 
tlaare mdvorsal o.^ ea3lQ(| o f t ^ a0 tbs 3 gluooaides 
aiid 5 • natloosidds £^7G ooaplox tarlglyoosidos SSQ 
OQcmm in eoleoma* sram %tB B^Btmidtftk polate of 
VGiw flovonoidfi axo of inte^oet in indiostias that t l ^ 
oolGSiaoeo i s aoiss wiiat icolatod fsom met of tiio 
noiC^bouiiag faniUioa* 
211 • i)gB ( u B ) • ^leaeoea© in ladiaj in ma^a { S Q ) MB, syt^ po&iom oft j^ology and tasSay of 
a>laaaoeao i& mdla aro ropxBsentod by £4 ^eaoro 
of «iMoii io aro eatiira. fisara ara Ifle spaoia© 
raoordad of xihieh 55 appaaf to ba aat i t^ 1$ aatu. 
ralisad 40 culliTatad aad 19 oultivatad es^iiciea* 
ta l ly t liapa om aiao glveo for raocr dad areola a. 
-wnanm OF FoauDcmcifAS 
SOI^ Om-CEaHJU 
^^'* QO.iDA ( T E a j ato* ^tuAsa 00 tie baotailal wlit 
of aolaoolQiL oxops oaasad by Faoidoooaoa eoiaiGoaal 
rium* -a*F* imith loisilt sick soil j • Agyi. aoi » 
8,4| i974j SOO-66, * . -——-
Eeaulta ara pxaisaotad of attidais OQ tua iafactivity 
of F« aolaaa'Oa€|::aa!a p o ^ s t i o a on tba detiydsoga&aae 
aetifity ioi^iltiog and aoawigtins ova* of briagal ( o£K5 plsQtf • 
I^SORPBOLOGY • I^BfiOLOGBr 
^£'» M0H.1I { Kaniaa }* uaxpiioio^ioolalmdiea ia aoie&eo* 
aQ0* fHa davalopctaist of omia asd ambryoaeo i a 
ii. Kiiasiemim alerted j ^ Has* 3qi< 19,Si l97lj 59-44• 
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omilas QSQ Qsco(%3pulot;opas aciteciiio and to* 
OJULB* A llasQjr ros; of 4 oelXe » la ^aaaes 
of bleporlo enr^^ao fioToLopmcot of />lXiutm 
aa4 Dttd^oa typ-e ime ateo iJcea rooorfioil. $bo 03X16 of QioXttoe bxoQK acim voeoXt tiaig 
ic tlio avfexopioQ <l£it33fyo©siG» comliig ia ofmtaot 
^Itlitiio oa^ot^oius* 
-ofiiQiiJ 01? n^'i vmMi i» 
^4# HA^ oLSE i & >, ^Xoaaoia paraiaiio&filQ uritioa 
toXialms eosalta, mp* '^p*_ %t» am« Xg loCS 
i91&| XXS-£X» 
;:^Xmoeaa8 pXao^s ocddxliis l a peroGaa? allies 
erttioel noted ^ MeSit spedoe of soXmoia 
to0ottioir ^ItH tlio usteatilVQ oltctloa of eyaoaiCLa 
aao sxsiooQt€^* '?IB fbXXo l^ac variU©s a©^ to 
0oXeaoe aaa aew ?ajl©tQX ooabloatioae ©oor joljattom anaeia, H B K. Var# paoado • ieoatiofsaua* 
?n3?* aio reatms { **« Mosfom fcians » 0 ^* ¥®rbQ 
soXfoXium L. lai^ iypio isiaa* •i* foiina* 
-PHB?0(3li3IIiaAL iMSn 
Zl%9 OOHJ ( 0 ) • pliytoolisiilo^ Gtaay oa soXeoooaX 
of coot rax £j^io8 pxaafe i:ga» 3«k,S; IS^I'} 
£4X*80^  ^ 
^tt^8«t2ist sevoa cXyooaXJcaXoida OotlTod from 
toziatiaemX @@f^  oxtrectiQd fsoa fsesH X^av^a 
of m afriom mXmm* Q* dasy piioxiiia* 
t!ima«oatixiirate4 la a botoala gar^m tmm seadto 
ooXXootefl la wmOaJ %ujr of fliaa© gXyoosiaos woso 
ideatif lad as aoXaOuX osE&axia aad a^  )) aad r » 
-soXaE^aria* 
aifi* ntgyciigoVA , v . v . ga^aiiiJBat fojwastioa of 
So3SI!TOcos0ay of ejasalrio pi cuts Mtii a j!]l2opXola cli^oostma aet i a tlia soXmaoaaX 
fmiXy. Qeactil£a» 13,Sj X977j ^XO-Xa, 
^ t t o e tiiat ^ o a iaterapoolflo oiisassdo pXaats of 
tijB soioaaoxax fmliy* HaooXy feXaolt MeMsii^o j soa^ ABUia U&m. i \ % tomato (Ly«»|^raleoa eeciiXQ-
turn olxx) soaatio pjpo^ay mm obtaXaad by aama of 
tifisufi cuxtoro. I t nas rsproeaataa Ijotli by oUaas©*! (joooQ tbs oometio pxo^^ay %0i^  oiaoooasaaX abeia?ati. 
oae ia tim tlaeuas of the baXoic oSam shaOs oiioroo* 
asat.of tlB o^saerlo pXaata obteiaaa by eraftlae* 
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7«4fusl» Oi^  Biology caa Tosamy ot tsmim^Qom 
lo ( B J^nalGitoi ) {i079J 7, 19-91* 
TtiSm masBxim^ %im otcslXabile data mi t&mmmy 
of ^^^th t'^mxiam mlmmm {siviog a k&f to 
ti33 sibfa^lias and tribes* i t psofiSes m 
enuiaoration of t ri^@s aad geaera witli aot@& oa 
cdrtain apecioSitlieijr dlatrltiation o&d tbdlr 
afcbttats. c©GtrQ0 of ^fowelty, leirols of endo* 
dsun Q&$ SiCftri^tional poouijla si t ies am Qiao 4ic<iti06@d» 
to cie atQs0otioliaxaotor3 ia aysteustio and pJay* 
Xc^ sea@&io 0tudi&a of tliss soiaiiao©Qo» fj ^ul^Ed* 
^hi stisi&y of epiaeisi.& of 36 spooioa to 43 i ^ o r a 
of eoicsiec^aa &:i© 6£i£l>l04 %B to redioaaize sioet of 
tlie dlfferomt atomat^ tupoa oosinoiay Soovzlt^ oo 
in tlia OiotoXy* Ooxis ( acsooooyto t|s>0« £IGSO pexlaonous m& 
mdso-eoiUHis Qaioooytio^ypo&* Meeooaaotis boiytio 
pOKQcy l i0 typos) 
^agijjoif OF mBH 
£lsi» B^4}0Ti ( u }« r^eiPGlonoo md lioat r^!i0o of 
root imot Qomatode m@loi(lo6j^ e iaoogoita in. 
i07ij ss -^m^es* ^—^ ^^-^^ 
tiB ma!b6T9 of tlso solafiaoeea aad caeiir lalteooae 
f miUee t:ore aEiioaa tlia mo&t seasitiife hosts tiioae 
of tlta or^olac^ feoilyi t l» Xoaet seaeltiira* i?ieXd 
etadioo iadioated timt at Xea^ 2 ^gaosetloas of tlie 
aeaatodeo more prodioodci yoar* Heiaalode aotivity 
l a tho flcXd aomm ^ixftoa l^ ajP»l}oo« wm^O* 
2sa. piaai ( u a >. ia® umae acd taxa i a tl© aoxeaaooase 
13D fiOt QfiiB 65»aj i076| 5»3-69« * 
«lMW#|«riMMIM) 
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tlQm i) • Axay m& *<» • fia:>sU *^  «^ a?oy are Bi®ly 
•^aitooa vl0aoss (sotosa) Q • i^ roy aM jaivi© 
&zl* B * mm i » Q U ^ImmemattiA^* mix* no* Bat...». 
g0£|« ?^»«^ i i9!?0j £§0»iia» 
a@w epQQlee l3 a eaaXl IS©© wsth Irx^s^ fiiwoii' 
laaiiiE© foj?e®ts are Q%t* 
'^ m^im c0?0f® HI© ajLet»il8*tioa of tjropaw 
e^idii of %tm mtmxVtm 'H^ojroiiin^e codtaM f£l&oo 
eaj3E>tmi4@| mX^tii^B &t%tm 'M.0X9^X|t£O P6f@ %W^f 
4l£io ocBt©at of eo^tta_iio»aa« Llogai.a» (BXKBI) 
Eepa .fmlts^ gt i r l^ fSRiits, azii X@<if^©@ of s* ioaauBi 
L* ii50ie ©seaiaod fo» tHeit aoXosoaiiio eocteslfei"*""''"" jolasoSice wea foona to fee p^osont ooly la tli© ttnitpo 
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mhM^immu * msm OF HOST 
33 glaO© of »©©«» o«»saBy&o to tii© BOfisota saBrtanidi 
ntert isoo^atida «l«li ifaoea 1«^ msS S of tlio tjeotoi:!* 
jptit>l0 Id elX tl}]?ee resee} soXsnusi eazlpMse to 
£&S» FIS^ XI. ( B c } 0to« ET8i<istioa df eoXoaiae toadolty* 
gOQA mmm% gWooX* X0,3| Xs^ 'Si S95.98, 
fbe i«Fft l,D Ik) of scaeaiiiQ fo7 sdae was ss,sssg/ 
Kfi* ReMtts fiivea So utfi/Jce i»P« OeofiralXy fll«4 
nltli ia 34 loreand sbme^ weaK » to isodera&o ialiif 
DlUoa til HAS Xe90 airlBsa Im aoo^fipeolfio oliXi-
oseteirafie* !^0 iaMbltioa mm XSBB marioed in tiig 
©ry tluroo|ft©e tliaa la tte pxaaaa 4G vivo* m «a 
mes^hi%im^ doe ^von 4o89e of d me eoXeolae. 
lisa 1^  Xo lala iatorvaXii, m iisltioi iaM&itioii of 
B&vm eiilim&ter&m mm foixme^ hy rc^d xieooverir 
viato t ^ 4ir|r tluoftyto efisasao ne^ not affeot@dt 
aexisirM • mmnana 
( 3^  ^ I !*£• -^^oBiw on laXexoay sad fl«!»*«By 
1^  %m dW^mem (^mAf^ {»79)#7| XSB*3o* 
St»ft gre #0(it 90 speol0s of eoXaaam ooaeXde^ ed 
aflEtivo to Mat^ aXXa of »aioa axx but e are «adt« 
iai€N» ^eoids oaoiuf Xa aU tzoept s^lae aotalio 
2ia&it^0« iota apooide oootur ia tao ii»t oy dry 
txoBioa taaa Xa ta« isoctaasa teaapaseta asaaa* 
MOG^  afaoXas aze aao;rt xXYed. suSwood? iJi^ baoaoae 
paawialaXa »ao8a aS>oi» @]?oaad jpoffta xive fat ae?* 
•ajfsl ^are add laeiow from oXoaaX lOot sjitoina 
^^ss ara fa« aaaaaXa oad « f«ff emaXX txaes* tUbar 
beasXae apaoJea do aot toooar Xa AuetraXXa* 
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Eg^ #. n^'d (13) • Fattera In biogi-Qplili in & uiaEBM, ©©irfcioa 
V rnrn^J aim.MM ^mm 
yemauifig fra ciie .pjaiiossioa of mm SyO tf^oifle 
«<3 3atres0e0 itie g© ist • j l g nn &H a s s . 
0L<S2/X ?E^/A «l4il"a I? 
tea© o t tlia ti^lsiit-* Sao^ of timm a^tefe^m 
j^SiS* Bj<ti..,^ -tt ( i a -r I ©ti©# <>iiatmi«i4^8 tie® a^Aifai 
tsoaa i34m* J@» J f Q^mtm i^^tax* ii;»*»i l^lfOj 
I J - , I » « «n»iii)iiii™Miii.i!iiiiii|liiniiiiwii w liiiiiiiii I iijiiim armti i i jMii r W " " • 
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be eltii&s @apXol& ( ac*@«> ox ii^xpXoid (SS 
Xol^ $ lioiaa ?«<^ OJr a« tol^erma* ai^ oup taber* 
osoEip i*&^ fior ai&e • la^aood aatotdtxipXold a* QJiasoooee* 
B3i« mmu^MUt ( I E >» a^o60i3pti60 ai^oie of tm 
fdbies of pol^lol4 seriea for th& ipoira isovas 
fragaxi&t volomaa oan aoee aire pxeaeixte4» ^ee 
of tli0^ a^  paisiislia. foma ia Ixreedias oaa p;o-» 
»>vld« a now ftltersit? of 09fiotj^e6 and aflw fosets 
i.Sti06 « 
BS&t KBX^H { iO0 i U Slusovsatl aa& epeoistioa la eo2«» 
t ie Gsnerel sepa^ oduDtive blolog? of epeoies ia 
sootioa Breteae&tmm axo briefly dii^oseed tlata 
9@otloa l3 dUtsibutod wiaaxy ia tie ^a&rioasia QQdi slio f^i t£iat tlid tffio aa»&& of dpedee 4ite«8ity, 
SPeoaoerioe and tlia noitbaipii pQi7t& of sotii& ^a» 
e^loa. 
-isi3?ssifias OF miQo m^MMm 
ssi« S0OIEOE (?$)« ulatirlbatioii of stefAidal (^700 
taJsaa^ Qltiis in 081JLS of solaoum md Lyooporsioik 
Zft H&iBSS ( ^ a > Bdfis 3jr]u{«0iVm OH BiOlOQy 
Wd tasioaosibjr sf soXmaoeae ( Blx } 
mil t^mtio& hm% bean alialaed from varloua 
^se&6 of agJLffittm tttbagoaam aod Hfoopa^aiooa* 
Malyais mm^M ths^ i& mils of Wth apeo* 
iae giyoo^lailiiid© i»@if6 most tfboEidaaft in a>X« 
tibXo skm&t P^^a^ ift ES&alXs? ooisoaatf etion 
iii %im !sio$m9m^ fraotioa ead tiaaalX|' aot C .^ 
teotal>X6 ifi Io»a^ fraatior-a*. f2ia ai^iifioefioa 
of tliesa flzidiaci^ is dleoossed la taxalioa to 
thB site of spibaslB mt paeslbia ftmotioa of 
tb&m oompoooaB also to oeix ssasibrma atfaotiufa* 
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S84, ®fi>L i^r ( 7 ) ato* dietj? i t»t ioa of 6t©jr&i<lea, athialolde 
in kmtSBiSm eposiee at solmoa. l a H«..'K '3 ( ^ 0 J^d. 
olfiiSJKQ a } {1379) 7i a03-09, 
§4 bj^^eolos 0$ soXsoom &m exmload & I t tmss0i tlnsl t ip 
^ '^po,^ 10 8S %hm 0*i> stllcaloia la sm P^^ Qt ^^ piasi 
S oit! 34 wps* aXtoXoi4 in t ^ 3tniit0 ooljr m i tor ^ wpo* 
f©ra I 08W aiHgiold® to ^art i oya^ St&m «-» cmiittis m4 
£tp ocdoa from t»li0 fi#» po int o f cemcisfcd^ pj^odaetioa 
of mi^ ao€Xm liooia s t l i i ap^oivt© tos «• Lseiaistt«s 
©§• E 13^ ^ ia a iv ( H ) «to» oa t HB l> losys6l»sle or ifiola* 
mm alisniiao Sm& oy sioasrCDaoi or xasootajrol* pMoci* 
eaflt try» iG,ii} lS7i| 2690-32704. 
&« t><sr Qppiiostloa of XeboU«<l oyoloapt©a©I null ietsoetesol 
rgsseotifoly to «i ciieaiiOSBS bi t t , ijra opefs Isen piayinsliiii 
follua ( wet*) riCII7*rSr*Jr p®a©dooapi0»ia eXkiaU© soieaidJUje 
tem<:!t laixi© a A£I tolr-norept iva. -S^ JS eett&ii©m6 in ttss OBB© 
of to iaoai41m tlie reilioeotltf Ity TSQS iooa ils:©^ io riae i?* 
ES§» ii ii;"2i*»<H ( GTos opy ? ) * "^  y j^oaatio a ad u^ otAieoaery 
CO a d i6ar/-i ticc of lijccioa ot e oiaaia, eeatlca Bastartj^ 
3ma# l a HAJKVO { 3" Q ) B^O* iijap^eima oa bloxqey sad 
taix^ aQ2,v of eoicaec*^ ( Bitaiagiia a) ^ s»OX« 
Ta 6 eoofiim co2^«is»^s oao aiXtivctsd m& BB mii^ ap-
o@i@e» Tito <mXt i a i a» «>» t: rioatoa aso a Xoisis Mot0x7 
of tssD iipe la tJis **nuxuc- nX co'^thsm coXcsDia, i-s'4atoj? 
a a4 pom. 1 t i s proposed tjbi at ti© peruaaa «» B asoaaaopoeoGBBa 
eo aid b 0 liivol^ltinsis of - * caiA-ic-atuji ^m mslt cscpotl-
bis, '416 S30CS pXuEto p ro&i<» 0 ono iv utis witli eoe&s* 
• .aw y.'..,t^- Xai 
£157. Mii£ii,(2i i aro0ory J }. ?Qa?ia tioa a act ofoXtitioa of 
3?eXe5tc4 s laoioe ef J3QXama eae^ioa BsrastHiiuia ( iilea-
ao0®5 ) , a Jt'ittaaie, £§,% iSV7i I6d-B 8. 
UmmB tijjp aa worr ©taiio^ ia 0 a effort to ois rify 
t 1301 r tct^  oaaio po£*i£ioi;. c JI4 to aotcaa l£0 tl© Alfae* 
tiir© ofoXation sir 0 mslxoi^ oia* l*b& ooXy SiooosofuJ. 
iiivci-s pec ifXc croce iftVo:.?laa X oa4 eros^Xaj BtaOleo 
lodiootoo a 0X00 o m XcKtioooMp betisooH-^ at B esoado* 
pc^ujf Old c» ccri pangs* Ejrbsiaoo botuoua tlioaa 2 Bpp 
^i$il xoXOtilTdXy h io li fortiXit 7 tiitioneh tlie .^-g eooo-
railo a ^ r s oovorotu 
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sm> 
mm ^vi&mm toie e0mm &lt£Q3m.%(kt6iia& in m^ 
tide »m& 30ttBt93P to geae^ai ImUsf a btit QPP» 
^verol e^ oftia ot QQQplmtB upoa to £i^e pro* 
OosQafroits of tomato 6ii^« ixit »itii ocaour 
oimlmt* ^loro «63 l i t t le offset on ess pieot 
inTtim S»000»|tt oiittalms ^seeii ataS ^jrvoigtit* 
titi^ of lila&t iioi?e imi'eaftoa io tomato plmtB» 
-<mmn mm^MOB 
Bm^ Emmm i mti^ ui* aro»tii ss^iigioif iotexaotioa 
of ib^Slm«»oao (BitalDilim} { 197B ) 7| 
a67»d0t 
gffoots of moH firotji ro0a«(tioi?0 as gil>)»iw 
^UMf t^^ isr "* mmXmt ll« 4iootli3aa{siiioftto« 
oimsio ^}ii {B^i qjioiroitiHy aoA tjno ofl^oto 
of <ltif X9ii#li oi Ijiaf «Jti^ nil ioMa& i ^ 
iHB iafonstioiiii SBH aslant of luraadliisBS OA 
%w &p0oiia of @oXa&i^ .|. a^ eaafoaptMatttia* im» 
m&iM s i a« o^aiooMeurMl. isoie infesti0a(^d« 
Mox^ iiosieiiefle @oiOa~^ solttaoooB bjr otii» 
ere i s l^ ri^ fxir aisftieeo&f 
wmoteirs la soXaom* la Hiysss ( f 0 U ide* jSQBJ^ oaija oa lioK^y l i l toxoaosijr of tm WL*> 
mmam { eisi^toHaa ) ( 19^} f| Ii&f«l9« 
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arjr 4i«iti@i la tuiit %n0m mm mmv i^t mi 
-wmm m-&mun 
mm ^mm^^ ^£m^». 3% i # i | flSkft» 
mmmyi$iA mm^ m9m^ @£ ladiiiaie in a# iitid» i^ iKK»^ fea« in ialec»fita %mm i« iisi@l.x 6l3rn^«i?t 
^t %m ^ymmmm^ <€ t ^ agmi^s^ fXajr tin mi* 
ng| mxk in «i3» tirio^tiiii. of i^mm mxmmt. 
mn^^^tiliiiilf i© 6te In ii&iJlitinn #f Utelng 
#f i^ j^ auii S@c^i@« itii^ In intttastida ^f ti^;' 
Mfttt^iy mmtim ia©ntei«^ s^ttJne unitH ar© 
m9^m&0^ in poii^n «i»l i^n^il 3?«^dlit$iy» m 
tttl»@t i» l>tirlng 6ni»im Gt#@ie« is^mm^i^Mty 
i s aiM^3 i^li^in^lr tttduaineA and l»n»t4 sii 
Mm* mmoMm i & l •%«# ini»tii«»e nf *®^«fe«i^ 
A i#nl 4iiii t@nmif|it ma© nttt $n tirnxni^ § 
nmlsaar #f eggi iidli l»ir l^af^e Mton im l«nf 
4iio# f^ Q itnf iiin tenlmiop i|^ i>@ss@4 tn b@ 
n ai%id ^ ntmti^ la&tisl nf dtiitiii^liiii tea* 
tan^e to tm %m& B$&%U& §^mm site in «®^aln 
vii'S sQiaonm 9innc## 
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-mT^miMimmm' OF ^L®<BSA 
T^mmt, ill ifij | ms&9 
Wm pm^m&^ t&t^UM t^i^iM h^m&Bm 4»^  aal0iiBeaa 
apgte 1^3 |}|l»&&s''«fixi j^ g?%l.8S.;r £&i^il#» Biiaslo* 
^^11 i@ mmB (a@ddlf a^lalad to M* |iio«ti)im.« Mm 
?»• g« seaile %6f© ^am %mim m tMolc fl^ md 
to tm^ ^mmm s* tttli»9d#aai «M«it tasfiiH ^ 
iMi^is^lma t 9 tent* m»' 0l^ &»>:|Xasl sx^iti^ &I 
- S i t apsaisi 
m mm Qmmm^Xw& mmmMm§ momm^^^ ^ ^ 
uXUm. \m^» X%mm UJI§,X6 mhi^h ismm tfom i&lm|>it 
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~m,m Bd^rnim^^ 
%smm #»§t i m i JiMHS* • ' ^ 
fSQftofis#t& fi^ m maf m^pliiiSJL mum at t^a ft 
^4.10. <to^g» g»- |f»£g|Q *• ^* <}lifis<d8«ie i* iSm' 
U^t mie^m ti.isi:tii. imm Q^sSkm^ ^iimim ttm* 
§t mm m^mSm i imni ffu^*^* 
tm$ mlmmm. i»« mS ^m&m- In Siiitisl% l i Qi?e In*. 
^9-em& mmt ^i it« mmSmsw^ $s^^m <idiia« edible 
^J3dt|3 l^08i«# #«& ^ tllf I i s 4 l u t e t»0 d0l4d6l^@l 
( BUmine^ KkA I ( 19IS) ft i^M(i» 
fi»»ii to i»9 hmm wmw mai^m sm^^^^ Bt^^a^ 
l& tim ^omm of mMtMotimmm^ tmm «re ma«^  
$m m,UBmmQ& in ocfeir all Bim m^ mm* ^S^ 
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BioA^V ^iis%imtt tM% '^ Hdiif 8fftiiitl08 i^p«d. fai* 
t ly ii©lX ^ItH tte «l.t|.#l«itt ©f tim ©&ms iat© f«o 
i3{iit(^ t®.otx*0p&pi!!e@is of i^ >6Q|0i ia a&olim ^ ^ ^ 
lansMp* ^^ !^i» iit|]@r ps^^m m sirooiog.? df tip em.m^ 
islsBt t© '$lmB T« lea Lead ^ ^ ioi 497% i»ai.# 
to j^ fegl© nm& t tmM mWy&WmW&i ti© QCBS^  
on ^0&^o a^M^fd^A 'i2^ £3ii8(^ptita#« f^ tw&m* 
MM! of inssaait^ m itima j tmm% B»9%&i&t^$stm %& 
m^ s«0li>acialfepia pmeutw «& timm x«i» sloitod 
IdoifiJmn mik i f ai^tlsn Qt tim mmmn f@lalo«' 
•^mT MmT mimmi 
m^. ^mm.A C i? I « ^ M^^ { t a )» mmtim of #« 
tubdir |}@ mollis soXiiMm Bpa^ to tin m&b &iet 
leaa^oaot t^Of a9isi<i,.Qli^ * 8|4| i t7 t | ^§# 
MtfSmtmU^a^m fount oa .Q>a33?o«mBl,cttm ix3€@@ 
4iao» or ; j # S 0 ^ M | ^ WS3k0^^f esB® olj|»t «io» 
osseous tiWwmm^mm^ m^^mi M-^^H^ 
m%% %mmA i i h asfmltUlt^ of @ow:i?^  Ofeoias of 
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S« fUa liiiidAiil.«»i Mm d^eri^ mt hf mmm of a 
mm. &$m& pi^^f tmm, ^mme hmm %^- timu i&mA 
%& ml #ti^ @ of mm.$SL m^mtim a«3ie tlk&itQtB &m 
Bmsk B^om^ ^^^ litest « ^ f»sw hm% ^mimms 
issk^m^miUQ ^mmmm^ tiMMw^ikti^ ^Q kiMe ^t 
mpst^m^tim tim^M& mm^^ ^im@m $mm^tiQ 
%mB of iis^ $M i»@t «e §m®i^ .j^ of&jar foiiiwifi@ 
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ea etirootosd of BtsmoiAGl al&aloiagl^oeldee a* 
ma BllsmXme t^ cm eoiaooa axe rovlePed speeial 
wm&Qk msmmim la tie f oti^ mxilid^ s of ffi>Xaiictm ^ « 
m& liybri^s* |«># f« BQl, J6tS| i06S| i»-^5t 
idisa la ecaoiiloiao loivc^a foxiplDMa of i^caa&tta 
I^ Xspfeoi^ ^ in t23te cpms soXmom mm sttiOiod & pro^ 
itotion of ^s^ mattei?^ a?al^ 6 df plia^oajatiaesis me^ 
lixa^lon mS 4dVdXoi>iiBiit of Xtsf axe a In soias 4V 
ia.oi4« sisitG^ettQ^sli ai^ ai^ M4ipXoiAe mlmmm* 
^9£tXol&y in tills mim mitmm ^m mofld Ic^otlaat 
9m i t f)X3?tli92^  atuiXei l>r tim&e &3i!^tm$at m^^»m 
miaxi md ^r^lGssasm of Xeaf ama Xa sooo 4lpx« 
-a3?ir£)i mm maais 
of atom timm of aoxmoa oXooe« dtyslQe ooiXia^* 
em» ^^Ot» ^ y 7 | X9r&| X949*X654t 
m ttm a(^&m oar petle^as of 4 t^iatiaa of ioxa * 
aixd mare fouLOil to ciieoslislaa&e Yosloiia aXoiias mty^ 
0n tii0 $Xmt8 mtQ carom cad tested oadar oasafo^ 
XXiroostx^ XXad oonOitloa wm^ hex&iosmB of <ai»it8 
^as i?3Xfi&dd to th© depiaaioii of tm tsmz$A$ jpolata in tliQ ^m&m of aaper oooXin^ ; to tia 
aoeolfio za&Xataaea A^  i t i t ^ to tlia aXope of 
tla XOO0 iis^tmm tes^ate^tu^e aooXlse oirtaa* 
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&t mjm of aoisaum speoiea mSi timix i^ftmi^s to tjk 
a^@ ? t^ potfi^ o^ ISSaSlESSl^* ^^t i^ ^^'^l ^^^» 
.^^ test M «Q@ ait4 t^ Sdteot tli0 freeaaofi of tiius 
ia fijsapt&ia <» f £00 ifi!aivl4«i€le# After a^iiaaioQl l&» 
i^otloQ t2s Tlsrotf 000X4 not D« deaoostrefted la tlie 
pBi^a^ of lif iBidi^atw* ftm 3D oloiiea of taring 
oroeeiog OQ{i&iiiatioa6|i4 ^a^Ued 9|xattaa •» ffoo e'sm. 
e£%es io^Qtim by iaouxuf&ioii* iSism plants vae oo£u 
le&o d3£t6&t of fomeftJbo of i^Xaiio6l^o t^m 6oXa0o» 
4i£i0 {miemm 43^ p« i iipoo tx^atsmiiti tsith JM^^ odi^ o* 
xi§ aoM OE^^ vaaftos oooaitloo© ^em Set®»la«4 ^ |Sio delas fo3ras4 i s^ ea e«3fiQ4 l^ jr tisloe ^ ^ oliairao* 
tesii^ties ozti&ootiGa at £3$ m« Itlooo ^oriaiitioii 
wim alfo^^oA 1^ 7 ti^ aoX4 oooc* ead tlio boUioe |#if> 
st of tm aoxvoat mmUm optljsox (sooilitic^is for tiso itj^ 
droXi^io of eoXoeaSiTo QX^fOfM^e oxo ea^a^otoA* 
fcaw3?o * Aisca^aKD * fsaiXT Dsfao»^T 
ae^ « l3QfifmiCi ( E )« (^mtitlitXvo olu3&0!^ 6 la ^mi&ie 
a^d c^mleot dotlog famXt d^^exopaosl In @«Xaroof» 
s^ rslosm* 3^ Xaota» 0 | 4 | 19701 8^*i£# 
^ f£0901100 of ^toloisaoid ( A B ^ I la siotlioiKa 
mtimml oxtjraat ^m tcei^o mXto mm dotoacsOaod c 
1^ 7 tliXoXo^ Bir otrmi^ogt^ikj^ 20 S ^entb j^iod dim% 
tltKtiTo QhMSSoo of tlao SM oootoot la stmim s^^ » 
ito of lam oa t if fir • WB fil>BoX«ite eootoial of BA 
wos iooroaoed dtAsloe fa^t dovoxopaoi^ f x««o^d siaau 
liOjyQ eM tl^a deOJEoa^ d ia «lpmios firiiito* ^^ m& 
mk^t His a l ^ l i i e^et in m ^po fttiito m^ doojeb 
o^od diu^ in^  7i|onlast 
adiOtr^U^as ( ir «i y «id ^BmmK ( rj A >« sff^oto of 
otiXttf sTi tx3r|0at|oiu £1^^^% and larreot dsto 
SWrt« 30i, XOdtdi 197$| 436*a9» ^ ' 
153 
ip@i Maiii? tiim §M.m iM m& mm w in I9W iw 
J^ Wf M 8 ^ in. %Wf ^im aroliif ejyi fisi ^moliiy • 
i^i&^agstM^^ I s f >ii«« s£r«0t ^ mm muwms^» m 
%lm $M6mem i n He moi^ iB4 t i i aoiisaiifiliikii ^ 
ainstio. ddsipiisiits in ''^:i^Bitt l^mm^i^sm, eni 
.^o»#to«aie gmiftiici»4a«4gl.a ^ t . jpfe. M l 4i.%.I^B| 
C3M itt- -, J i . A •^PWPPi^'^ ^ l ^ i p p w -^pf^^^*^^ ^ ^ ^ ^ w ^ WT w ff 
ai$« f i ^ i sm i E } «Eailii^i^ iaiiiseft eair p a w ai^ 
i^&imiE f i i t i te »tt^%& mi tim %m^&9 imQt&ms^ ael 
H i EBUStiea af a t» l | . i l io t inSoott »itaii$@ &t 
toMiia mitiv^a^.^ aia l^' fGii i&t ^Sodious ts^%& 
Hi til 8t3?Ofig s}s$A wmm &HMMm Bd%& w ^ e&f@jmta l) 1^ a fliiiid mmml,mm^»- tM amMaiifts»a tf ii{»» 
%& tm%m %tm mm^^im. WW&m m,m$. I^ ^ulti & 
tl»' wi^ t f i a « i ast Sines im t^i^ais ia ^1»itiei@ 
Mli lid ciii»i^ i^ ia4ia a0tivi% mMim mm^^ «s £»«* 
1,0^  Xataii af alieii^ia i^l4 ( ASA | ^ei i fimiil i l 
l@ ia^ '^ #17' Mii»sle in f t o i t i af ai^m^ <iil,ti^ 
tifj?6 isit of %m ala^mai fifaasag mtics^s (|{%.?ia«. 
a@r ) af timiiOft tat i@@tti.t^  il^ai^s t l i ^ ^id ^ t * 
t m i ia. tai iavtia af iai% F^ aai ^ibi^avaiiia f£* -
as ^Nmt i i €if i ' ill@j? a#^6i@ axi t^ is let t& 
sl^smim ox mm mmme ia tae foot staraiiii^  iigl 
alii 1^ p?@wt:|i^ « 
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B^m^msmmsQmm {iim» } m& mm A { mximm u isitt^ 
iItjbi %im Bism of (i^eotis^ piffettm masksre ifi i,# 
t^ula ttm period o£ ^ef^e^ waa o%»80xV3d to tiil» 
10.008 eimtX^ p i i i t aiiortX$r psiOr to ptaXiui s&^m 
zw^i^mMsm^ u t} 0to« m^ indnoea Q&SQGOG of tiie 
radio mmihUiis Q£ %ha tooato^ <3»m%* ^ayl» £ i | 
^ods froQ tiito toQi^ oftltifa]?8« aitos^e esd Ser«» 
tieoQ tsare givee l»c£6 tSeeS^mttt Oupriiia 0«jsaifii^ io& 
i f fertixissod foar £ eiisooflotat 0oae:p^ioa»« ^ tlie $i!d pooffilioa 8d0d6 f]poa ootji cpro^ ptf At tj30 ard 
0m»Xf^Um foods fxoa !>otix on^upo* i f sXmtB «oi?o 
s 4 viraaG$od« 
-momamim sm m^msmmimB 
BT^mm. i Qlisrioois } lurtiioir 8tt«&los M Miisre0otioii 
aad SfQCoEiiixxg^ ioa ia beoKross dearive^lfoo oS a ^ « 
Aoto ope dies Hj^ lsridf Btfl% j^aty^^* 9i^0| i97&| 
m9^ • 
i^OSioestioii aod baoJserc^ ooo &£ tua ii|)»3sid iiroopof**^  
eioon ooo^ootaa poouisJUil to Xidi»isB tostor sloe* 
ck& Qt tHio ioj»or Opdoio8« aipXivotin o£ varioiis jsi&d& j^Yoalod a ms^mksbly im noa coaotio ?tiriii«> 
aoe 8Qd fo3? tl3o Z9ocK l^xi€(tiiMi i& tlio onmileatais oo£W 
trolo ot tHo oiromo&oaes 3 d^o oigoifioael dif£oxt» 
013000 tistioeo ar^ipxooal O£OB&O0« Hiio otfeot of |s?» 
lor oirossioe t>^ 2f lise tooted m looombiat^ i^m ia @ 
liits3?faio of otmiiaofioisoa 8« 
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aiMeom of timato QM otii@ir aatimaoo«M9 orofs in 
-^  —m^iysji 
B? sap ifiooalatloa t60t SO 8|$t out ot @$ s||p» 
id i l faszUiee ^em tmA^ to t»6 etieo@|i&lbXa I0 
^ # naocoeia, eBp&^m.%s in S^ iaae^aaei* xa ap» 
i4am^ strips ot iaf^oied todalo end oelaini strain 
a&ma oajiifiiaEr iaoiGiaioas «ax@ ol>8@x*y#d» st» tlzua 
M% eL0bh3tmQh la l&<3tea tmeSm 8@@i0t 
ftHmi * tmigmimQ mmmucmoM * att^^cseHit 
lf@« iWiVim t^<i« aaXc^ lKiQiaMp iatna^ acaaoom tonmm 
mi^als vlstfta aoA %ia.a osmi^mn aaS A 0osa|pli« 
& alagiQ nx«aifasoiis •&« omeaifajra m4 a lalx^ Mi of 
3 fll^Maa of A# aossis^lii vaxe iia.e^ trecsmlt %i36 
fisaa* file ofiisitua seroaa^ap of tr^ eomaiaaioci liaa 
dtrtal&ed mith ^ems of &^ a^Mda/pla^tiriootixiiR 
eluMmaa ) in ^mh epa* iSie a^^aioa feadiaas pash* 
iod I t «ara 10^ aiaft ei» fiop A«er^oi9ora aoA A« 
doasspiaM , xaapootiiraj^ r^  ao& tlia ioooiae^loiaa 
f&ddli%; psriod of ^^ for \)OSIi« Bi^ fiilXi&ary fasW 
H^ tm ttotn apMd veotosa iaasoaaaA ttosyealSGloa 
afilolmoy* 
wt^iejusa * simmwMSimmm 
^B ooaaoa voG t^t^ Xa <»?c@a asa mvy mxoh ^immm jpa i^atmooy B66Pl6Qt^  me JUsiair x^siatet^oa to |)ll*^  
mas^Bi& trajfaoa. Bfiotarial «ilt» la a fax |r aariooa 
diaaasa la tijo txoplaa %& papp? «(«9t vaHt^iaa 
«3?@ mbjoot to. astloraaQoaa ^hUM iiot terlatiea 
em saaiataooa aaaat lotalo alioaatim^ avidit 
Sf&nm of xadLataaoe m& m»i&p%iU,JX%7 to ata«ii i?o« 
% oooii^ a* potato iiap mao saalstaaoa to let a bxl* 
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smosi t aat toasto i Lsrooper^coa es^oXealaa j ireie 
ffittiMea nitMm& aal t n f W e i i i i vero most totlv9 in 
pX&x%Bt tmettQQt of i3oaGtia »aB i&mitmHim @a4 
iaopJPopaiiii was tim X&mt eovite l»rl»i0ia©» fJje m^&t 
U9i^9Bmw^ i urn smBS }• siteota of «Oea CMrooji" m «a» 
QE&e po3roaat «>0(id GM?90Q ** aaefensioa « ^ 9€t6Qtiw m 
irae0t^ X@& li&s bzlajfil (soxaooa noioogsaa | aoS 
te$»X$ c^ ti'^ l^i ^^ ii^ benefloliil effdota on e(»»iQisio 
oQsaaoa fumleeati oa tip e^xtiia^Uity ot voi^te^ 
Uo ee^e* iagjea g« of laatojacg* &?»4| X96gt 
3 | l yoxtlse ere safe seiyoscuate tps tAa eeedB 
boot. t»riiM^f oabb^^ oexrot. oMUi* ooloii 
^o ^ ff 
ot^ ^ ii^ 
too^Oy ttu»ip» etc* iR0Q9t6Ue eeotls OEO Tor^ r IBO^  
oil o^ootod h^ thQso ttimam^Bi, ^eoksn^ tl» toinjtfi 
a&d toeaoto Is very eOAaltive to tmse fimgttite* 
V /^? A/i^ r -53\ISr OF OXFfit^ lM^IOR 
gitoirod&va.rosto olilo&ais m4 m afidasollMid eXXiftd 
i^oies l»y t&mj^ oOLoor iaoi?pliois0t^ X(i8 md pi^ lioai* 
oiaoity* HeaatoXogiofiA ^S|% Xe?£| S65#0$« 
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3^.O0@a9© te'TO '^d'' W|®T fImifcioii 41 i l l tasted ^idsa 
7* i s s* miii@ii@ CtQ it?S f« 
sni mil© et#i?iXi$^ %l^ 6i il& e£^aa@ iHMMrii^ e^itm 
fiy^Eiy ilpl^id &p9<^&& sua ii^idids t^ t^ ttmeny i^ 
m a liiaaie f astaejr &sl|r« i a i iill@i^ 6pidL£lol^ S/^ i» 
im Qt B-w9&^Siimwm plGmms itfrHi 6@ii®a from msae j^<»its« 3t@a m@lB eteriiilif %^ @0 Ji@?« Ijeea ^ $*» Qm&m& in tte iii9@8tlg«tioa0 mm^ QXL BIS# f | l ^ t 
3im MifmmMmimmmsm iixg»»da«tiQa and tSSiEI"' '* 
ismm ti«rttia-:. ^imt%,. mMm^ ^^1$ l$W$ ^ * ^ # 
turn Q stifi^ f of Qitfeft a@^mt@lc^e#4 h^ &m& 
muSL fm^^im t^ a tm$^% hs&midm li^^ ®i^ l^^ 
m^i^t-f Imr^ Q%m^ hmns$ rnxsiam finA s^Si^ifi^ 
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mmi& i HO > ai4 mm i h ) 4 
iH^HTI i Stitte ) Ml 
MDSffies ( oa^sojy ir | as? 
mnmsfmxi c a s j es 
6ME c 1 a > m& umut ( a a | ies 
mux {Kh i ®tot 19 
IGO 
nmmm {WM} ^^ 
8CEMI? C IC S > sad Xfi^ O^A { K A > ^51 
ajK^asi ( S M I t^ 
Gmmmmii i AK} WA Qmsi^mm t B > m 
QnmsB c B i ^ 
Qsm {s im&u { w n^ fi*i 
a»if&si^ ( H O ) ^ 
IGl 
omna ( EU &} i4& 
Miriss c M 3 '^  ma muMii {hi m 
mmm i i A i i9# 
nnmmm { B s ^ @to» ' fa 
mtmamm { f B } m& mumu { AU ^ mif 
mmmum ( E ) m^ 
saisEi^ i s iM 8^ i*<^  C B L ) asg 
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wmwBss { mmm | ma im^m i m^) m 
mmuM i M ;r ) and mui'g^&mm {'^ M ^ mf 
mmuMo c K ) ^ 
dJ^iS^MD if} ioa 
QMUMB {T I mS QmmB i B ) 1419 
mmm (i^% fan i ma mm^mm i) ^U 
msu {mi ao 
CTTI1J2 I iS ) ®t« l e t 
mumsmm ( n ) mi jr«s.ii ( socEssj^ f I Jim 
mit c i» } fltadi ^ ^ ^ i m I ' ' % 
mBmnmix (lioiuai^ i m 
<mpm { u^m^a Q i ' t l 
mQMME i m } m 
mmmt f a i tt9 m 
1G3 
mism { m } m^ m,m:f^m {mi n 
fmm i wmx \ 3^1 
(m^ { I I m^Qm i u I afte 
dim it } tm 
omm ( t i uu 
mm i M ) aaii m^m i s l ^^ a 
MMm c ]» i <^^  
um { msmt} m 
mmmst c i i &u 
mimn i ? s'^ 0t« " Iff 
wmmB { I a i I6« 
mm i iu imSL M0 i MMf i " »i 
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mm^m i 7 a | m4 mmmiA ( u s ) BSS 
l ^mass ( ? 0 X ) • t ^ 3@0,S4S 
MMumu ( a^cmiido f ') mf 
mommai^&R i wmi | mi tmms { m&m ) im 
mmmo { wmieti ) $f 
XSMi^. ( J A ) and ii7Hi?ii; ( 0 a a ^ ' 9f 
X6L^ ( A 3 } eto ^ n 
jrAB7X@ ( 18 0 M^<> ^ 
16. 
j D i i ^ a { df ) m^ KMimm {Ml m 
umi-^mz i 1 } SBtS4 
KM^RM I A ) ®li B1IEA»? { BU I Iff 
mSOQA ( ? ) 04 
EEiffl I mm s ) ®2 
uwsm^ { T ^ , morn'smiomi i is^ sMi* 
£|}0O^ ( K ? ) *r4 
msmk in) @» 
1G6 
mmomf (V ? F f ) «to s^ 
mm $ 0 ii I ant mimm!^ i A^ } i$i 
L&^m { nonm ) in 
hsumm i c a I eat mi^m ( M ^ ) m 
mi { ^ B t ' 141 
u:^B (fi«piJ3Pio I #t© iff 
MM'm i itsm t mo. imu ( u^m i & 
MMUs i u li ) m& mmm, { uh l $z 
167 
ft 
mum i sa^uiia ) sis 
mmm { au R } m&xnmam { ^ A } 5? 
m a a m o < Bi&tio ) ' 9a 
msm^ < E ) e to SOS 
« 0 " 
OLAS ( ^ I Bad |>/3. ( 9 ) 96 
03Si:IA ( F ] m d H&jm-A ( C I S7l 
168 
W >'^  # 
F^HJE i Eai.<@ims t a f t 
msmmim' {u QU I u$ 
'MTBu I E V I a^ 4 mm i i&n I m 
:mmm i AB'^ ma mtmBmm i ? a ) m^ 
* li * 
%m {Bti^mrniA {RK) in 
£M i Bca^v ) m& mm t f i | 9i 
aifKif f a B s I i^&a P^DIIT i t s ) «f 
169 
am i 'i> BaljraiaiK e i ^ ) *^ 
mmim i ir Q ) ®s 
ae^ ( H ) 1 ^ mr i^Mjr i h A l sis 
ao^ s < ? a ) ' 1^ 
BBii i 9 B I and una c ^#»i3ra \ n 
mm i w & I m^ ^mm.^ { w } i » 
* Q <i 
&&^m ( M i3 n ) goft 
170 
i^mmmh HA} ^ ^ 
urn?a%^E/» i K I ' ^ 
oiSM I e ? ) f I 
31HJH ( © a I ma aa^SA C f s ) iSf 
171 
mm ( a 1 I * iKt^ aai 
Tmmt *C 0 F I aa« ®I^S i f ) Si 
"imrtmi i m s ) a t i^^s' (ft I ^f 
uojaaiM ( 8 ) ©to ^ * 
«r i|g^  « 
mm ( ^iilima I ' 9f 
o .^ . « 
<^iaa I nv0^& laid siOH^m^asa i wmi i i ^ 
w jj, « 
^m i sum ) ' 4 8 
mmummmnimmmmmnmii X 
TITLE INDEX 
173 
!^g|.g mm, 
potato mXtV9&s&* i^? 
A^itimdk sens© fdr aeeeti^ aois® to peaado-
Ail - l^tfieoale ^ a mpXoia potsit)* 1&3 
asiaieticHi to mmi^f* ^ 
t ^ o pleats hy Oalsltim ^Hiiiaaey* i39 
iilteratioas la po»oxl4«fir© aatifltjf <^  pot^0 
tttbor tisstiB tiJ&atQa iritli u H A f»aotl©a »f 
aifftifeBt vsrfetle© ©i^  Uigttl osiitmr© fiXtx^i; 
feaPlotiee* ioX 
M 8 t t e : ^ t t o a w sttm^M. ^imsm%&ii& i n 
0sr0t0Biatio m^ p^logefiKatie stit41@3 of t i ^ 
mlmmQm* Si@ 
iioouipXoias £70^ natt iral . m^ ooXoMdi&e-
iadiiie@d mtote ta^^Xolds of i^Xam»« B30 
MtiolesobleX m)»3laQ0d8 l a osxtslj i mm^ 
bers of sDlaaea^dj ^h dtteetiim of aotlvo 
pzinolpXes la potato pXmt# £94 
h. z@vlj9!!» o f l^randlos patttsis i a t i p SOXSN* 
aao@a9« ^ 8 
ii r@f i@ iQQ of soiimam saa t ioa bi^svaiit^xuisi (iioxaaseea©)* 2A*I 
A @la^d teo^Ql^ t fojT tlia si^irli t@m etoir^^i 
of poXX@a c^ a 41pJNid ^ ^ 0 oXoa@s* ISO 
As0o8s@iit& of pfiei&g®i3l$lt|r ^ Emssootoala 
soxml m M t o tiio p o t a t o pXnat* i%i 
a 0taay of tli0 ooaditiotl iua^r wliloli u t t t r 
of tiaax eaUa® oi^lss i© iitiXia&fi for ouop 
pj^ Qctaotioo* SQ 
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Jie3sri@j?@ of I i^7i4isat ia& lf@tts@on ao iema 
mlOmpUQ m& OtJ36£ %4l<l3S Cif @0iL3lt]£a« @B 
I ld6^l i0sis of Giaorojipaio aoid in 0O2,e» 
Blosy t^omaULo of aoXisuis x*^ eootion sol@«* 
mm inm^dllai * km 
mlmm ti^mm msi&l^M in oi^om loi^li 
4i333rioa« 0& 
Bs^^ iag QKMi s©e4 produotioa of potato* im 
MBB^SMQ Ma^el j^sietaat to XitU© Xoef 
B jsodioa *'oi!Osesi @8S plenta** io j % ^ « Si 
Bsooilli^ a @?stea o^ @@ # i i i t ^ sBX&tioa sMps 
Coxitis i^xme^lm la t£io Iji vittotieaie <mX» 
tu.r@ of 3* Xealiii€(tasi« M 
aisi£i@o& ia @Q2ip)o aotlflt^ %3?l|^ dtme^tioo 
4 talmsiafi^ioji of &%&lQm of •^ « tol^ojroma 3L« 
otiiXtttsed io titJEo • im 
enasgoi Xa Hj^ roX^Jo eoti t i ty of ©oXeiSia 
ttiljoir tieeup s to«iag iafoetliiji tej ph^oplv 
thorn oiri^ &Eosoi^ Xoo* X^ 
ali^igoo in Timlaa^ @Eiai pofua itioa o&ift 
in pXast pstEogeas* 4 
Chmm^ of S6 ah* pemQ^iXitf QoooMlag to 
€Soi£^ ^ t iasmo io fiox^iOB tajtorsaia iafXii@» 
BOO of osXoXiMa. " ^ ^ l a t 
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©fsiitisios of %m o jUU?a t0d jjotSQto* ^ ^ i 
oliaaoUdsoQQay of tlac cal t lvaf ied ©6S p i a i t J 
iV am look e t t ^ toaDoaoinlo xeXetioual i lps 
of eolamm mfum^astk* 40 
c h s r e c t d i i ^ i o of solseo&ios ooQvu!iU.e!tlai 
cJiaa?£3Ot03flsfitioa of pro te ins fioas potsftoo© 
<m4 tHe laSox of oropcaa faHotlo©, 1?1 
ol]@mlC0l o^mlaetioQ of f m i t s md sterns of 
ClBialeal vmo^ ooatyoi mXth tpeficfi. l a a i l t « 
ocos of wO}.oii4£i juaoialetua Ht^ Z% 
o£»itaii3c 6lyoocXL^x4d8 fi?oa e o i a n a a l a o i c i ^ . 
tcua Alt B7 
«wiimii»»nii«iiiniiiiii 
OiaoaeitSe e^QhaOG^ m^ oom^ortisantdtloa i n tli^ 
tXQeii^ tSssaeo of fioXooim tat^eso&aci* 103 
l^u?{MO&OQ0 misa^ oir loplwesiia ooi solaaum* ^ 1 
^cosQonQ ray iEraOleUOB oasteroli of potsfto l iS 
OXsssifiae^oii of afUmamm* Bm 
Goa$sox of oiOoropli^X m ^LmlooXm fos^ 
cistloa l a j?oticito %\itmm by o i l ou^ dixatea 
OlX tlQQtD©BtS, 10$ 
coroXXa tatKJx tiztiie^oiiXft 'o* e^LSSuBm 03 
cois^oXaSio feattaooa asoffomtaato eod sca&» 
eodlas o o a t ^ t i a soXcatia triaaunf ^80 
coaaai?ia ^ iGduood ti *ito«r fomcitloa oo asa. 
docd 8tioot0 of a« tal^omoonx* ouatvUPed l a 
yi tro» X43 
cmi?i©Q spins cjL t^Qut l a s» lOicslmim caarfeo, 
i a«^08d by r<**70dl^ JUm« Sg 
o ^ 3 9 £ » t l o 8 e@|iaet0 of %3m a&Bortmimt of 
o i ie iaa l ag^ilQXfor bx^oilXae* asx 
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GftoQi^mti^ h&SQB at QVQlatioa of potato 
species (u«L*) of fioofiloa tuborojplaci (£>ua* 
D£rttira shoostjdos virae, a sxm vims laolo* 
ds&ISNnsi soiemm* ^aaoiaoldea^ S 
i^ eMsoenco of tti» aatliers t^ Bom Q&LB&i&o&m* $3 
xtes^orotioa In vitn» of oleoirl oosaspia* A 
by aicfoeoDaa ieoi@lo& fxoa soctioa of 
potato tubers* US 
D&9&li3^mQ.t8 of pimte f roo pajotoploste of 
0olaJ3im« £48 
iJitaiels cocilyale of oomodLo t ra l te ia 
br ia ia i , ^ 
Olffsroctisstloa botwosa Bstejodere uosto* 
f«i^o Qloar aotplioBBtrioe m& pdfetos^aieltsr*^® 
^li^plold fjroa of sotL&mii ttj^ jerofiusi obtdiied 
faroag6mcu>>i7r&Si^o^ seode* X40 
j looese ccr8l6tmc@ i& tbe ^^©toble orope* £?4 
^Icporaol G&d i^eciQtlcifi i a solmt£:if eeot ion 
BrowQii tins mm* &3B 
iilsitjrSbtitloa of atexftidal AdKeloiao l& im^* 
tr€Etioo epoolee of ooiaacBsu 8H 
i)ldtribatioQ of £!t@i>Qldai ol^ooellCi^oi^ 
la Q€lX8 of eoleom tm& Lyoopor&lcoa. ^ 3 
ScoloelccL fGStojpSj M^taMi i ty reJtcitlojl©. 
Idpof gtieilod Qllcoloiae pxoaiotion bogoa 
on ia?08tieetio{i of t^o Si^oids ^olansffl Xaol« 
olcttim AX 7 68^ ooleatM Ooloeoera t» 3X 
3ff ©ot of oOQltloa of bojcott oa pota to pdoist 
p»®4iotioa, 1X9 
i£fe<^ of emxdk 0OU t^xnU^mim. m& pro-
lusfftaet tlos buroiag oa voi-tiolXliua ^ I t 
of pototot 1^9 
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end Harv@^ ae^ Q oa tim yioad end msllty of 
pd^tion of vjjiQtoiiisi;^  a^moisiiim bases in po« 
sffeot cC difforsatilatiofi i a tus ^aUabi-* 
l i t y of ©at©r i4 tfea f l eM of ogs ^««^ . 6^ 
Z ffeot of aiiiitiiQmUlifi&6 00 sQlaaeaooag 
^m^^^lBB m^ s i l l ftiasl* S75 
iff est of feUar 8p3?as's on tij© i^af ms^oair 
of lsrla|sl« {k* iaol€Q@e>ii® j.)# §s 
iSffoctB of fa?uit on m% ^-x^mmim. ia oag 
:ffcQto of 4i®raa • irrniia tioa oa tijo fre* 
<itteoo7 of oimmoioisse iitoisifK&loiis in pot^o 
iioe^, {^ •tiitorosEim*! •> • *46 
iiffoot of 4eoj?30 e^i©l m tt» ajtitlty of 
:i ff0at of lisJs^ tipim 4©fcO-Oiasat in potato 
tissaos slices* 10^  
,:;ff0Otio of "OJi^ ppeoa" on eortaia Ue^pt^los* 270 
iiffO0t ol plio^l^ilo &AA oa ^Msums oi^ ta.» 
ijer fo»G*ioa iatli© pot.«to» «>» ttifeoyoflaag^ * 123 
*iff0c*0 Of plait piiptls^loa aaS tie© of 
tifeceiilmtias m, w^(^h mt ^ioid of feriaM 
isaimum ^^loqgoaa iAnm* 6? 
i^^eoto dif i?olltdti9a Qitliodo oa fertilise-
tioa la 0S3 p l a t C3» tPioae^aa)* 68 
i^ffd^ Of ^^@ ooiiaoafuisismta oa tlso gojr«» 
a l a^ i i i t y of tjogotaia© BmA^* B79 
£; ffe^l of mm aosltg&lfsa and ^f^ogeou© 
of oMlioe md teotala© oa tis© coatsat of ffoe 
%siaoeaio0 ia tijo Mmm of potato opooios 
«jitiidif3toieat frost rssi^eatos* l i l 
«!;f:feet of B0I3© dotor^al^ of tiio iaor^ase ia 
Ijiooaiia md tlio BQmm^mlm. of lalaeral oos^ 
cmeatoia soi^mm i^ oopoi^ siotm tad &ooaod©fidQ* 
178 
tJti@ p»otaia 0oiit@J3ti of li£lajsl flui^a* &@ 
Effsot o£ 8t€Q^rad sosiliis oa tM ^mt!^ 
mi& &m@lom^s$ of @oX«Sim i^aoiMa turn Mt« ^ 
BStmt Qt tois^artuse oa t ^ atteXopi^at of 
loooJL Xssioas oa A© issvea afto? laocoiatioa 
fttfeli potato vi-sm^9 i9# 
Iffeot ^ ttlti'afloiet Si»^l#lQa of faraltal 
?a3l©tl?0 m %}m tiotosotio ©ffeefe lo m& 
pxm t« 4S 
jffeot'© of vail^iott mH aalglttJ?© i^gjtos 
m^ aiffsjsat ioircis <^  oiifoipa m& 4iff©iw 
©at ©paoiast^  of ttB m&i^s of pototo tuii©r© {eoloaam tt^ beroosJEO.* )• i ^ 
jffaet of veritt© flooES of II, ? eacl E ©a tie 
pfotaotloe ®i4 t|8 giifelts' of :*.tuil»ioiu©« %&& 
If foots 0f iroraAoetopa ife^ s^ itisroli u^^ ifsig*:^ ^ 
flcts etajToa aFdJTO y^sio la t(mii>o ciloAsspoas* 6^@ 
gffofit of wator 4 olloito oa isaicoa of %®et 
apoot fma petafeo tiaai»s# i^# 
iiooc^oaX iit@^^<9^ s^ ttiidlap of ^toistissnd 
of soiamffi ^i:m& aosiai^  oooiMe* ^ ^ 
AbsoXQSiofil Btiidlee of Aot^rs of ooisisim 
laol^i^ae* 99 
isadio@tl.oa $t pm0Q e^ i^aOio ta^ir t ime 
t£«irmo&Jto7e|>9r ^ aa?ilia^ lad outtiro* ^ 9 
4jifOls»t4csi ^ t i'lipoidf ia Foteto 8peoiea« l«6 
jfQiaetioa of a Mttioi tised to o^io^e 
loss ia yield of poetti^o oms&d toy i c ^ 
lliSht • mo 
i?ia.J.etiofl of soleaitte toadcdty* SM 
Sfoiatioa of ti© o*ltiiriSfe0d pot^os ^ 
oytofXasfflio m^ysl3* X0O 
STOiatloa of o|topl®3©io fcotore ia tetra 
pXQl4 fialti?atod potQt0S>0|uoX®a£i< «^r), XI2 
STOieod 16 of lot togfe oa? ©faXttatiag potafeo 
fuost toXoraaos* 13^ 
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1& t jb3 potato p la i t* X7a 
Jj'dt i30tGboxi£Q i n blQbi^ Fionfit* ^^<i* Pso» 
pext lds of poteito aoet> I amm^fm ^ e^ntlw 
oelfi* X33 
fertility^ X^o Higlit aroslstemo ao^ Qsoom 
rolQtloa BMP iii m initiersp&olflo liybarM, *:^« 
polyta^ioijoji* iOO 
£10^01 m^OBjr of bislalal* 44 
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